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On the Up Grade. 











At a time when pessimism and optimism 
alike on the subject of our national prosperity 
have been reduced to the level of party weapons, 
unusual importance must necessarily attach to 
the fiures quoted by the President of the Board 
of Trade in his speech to the Commons last 
week. These figures go most emphatically to 
show that the popular belief in trade revival is 
borne out by the available facts. Sir Philip 
Cunliffe-Lister took 1924 as the basic year, and 
he was able to show a definite improvement all 
along the line in the figures for 1928, with a 
further and in some cases a very much more 
marked improvement in the figures for the first 
quarter of the current year when available. 
This is of peculiar significance, because it shows 
not merely that trade has improved over the 
period under review but that it is improving at 
the moment. Exports in general he stated to be 
up by 4.6 per cent., and manufacturing exports 
by 7.8 per cent., the corresponding figure of 
total exports for the first quarter of 1929 being 
9.2 per cent. Industrial production shows a rise 
of 5.2 per cent. from 1924 to 1928, the increase 
in purely manufacturing production being 9.2 
per cent. and the’ figures for the last quarter 
of 1928 being 7.9 per cent. and 11.7 per cent. 

Referring specifically to certain important sec- 
tions of our national industry, steel production 
shows a rise of 9 per cent. over 1924. The total 
quantity of shipping under construction last year 
was 1,363,000 tons, the tonnage laid up in 
British ports having dropped from 360,000 to 
236,000 tons. Coal, moreover, showed a profit 
in the past quarter for the first time over a 
period of years, and the President of the Board 
of Trade stated further that the cotton trade 
appeared to be dealing satisfactorily with its own 
more pressing problems. Investment figures were 
also of striking significance, the amount of new 
capital subscribed for industrial enterprises at 
home showing as very marked increase, the 
monthly average of new issues for the United 
Kingdom being 18.3 millions, as compared with 
7.4 in 1924. 

In addition to these figures and the obvious 
inferences to be drawn from them, Sir Philip 
Cunliffe-Lister made a number of extremely in- 
teresting statements on more general topics. In 
particular, he referred to such developments as 
reorganisation in the steel trade, and the ex- 
tended use of pulverised fuel in its effect on 
shipping. He also spoke emphatically in favour 








of rationalisation in industry. But the greatest 
importance naturally attached to the figures. 
They cannot tell the whole story, but they can 
and do tell by far the most vital part of it, 
especially when reinforced, as in the present 
instance, by the general trend of public opinion. 

It would perhaps be cynical to suggest that 
this improvement has been effected in spite of 
rather than because of the Government, since we 
believe, as most business men believe, that the 
less industry is interfered with the better. We 
hope that whatever Government is in store for 
us will keep that fact in mind, and not take a 
mandate to govern as a mandate to play fast 
and loose with the painful adjustments that in- 
dustry is making of itself. 








A New View-Point on Cost of 
Labour. 


There appear from time to time in American 
foundry circles statements which, though in- 
capable of true logical proof, are so striking that 
by their sheer audacity command the attention 
of British foundry owners. The latest is the 
enunciation of a dollar-figure for savings to be 
associated with the replacement of human labour 
by electric energy. This was given to a meeting 
of the Newark Foundrymen’s Association by 
Mr. F. D. Campbell, chief engineer to Eastern 
Steel Castings Company. He recalled the fact 
that to make a ton of castings requires the 
moving of 40 to 80 or even 100 tons of material 
(counting such duplicate movements as have to 
be made). Then he states: ‘‘ Human labour, 
effective to the extent of 0.1 h.p., if paid 50 c. 
an hour would represent the cost of $5 for each 
h.p. hour. Contrasted with this, electric power 
can be purchased almost anywhere for 2 c. a 
kw.h. With proper allowance for the cost of 
the equipment to utilise this electric power, 
allowing for appropriation, obsolescence, repairs, 
upkeep and all expenses incidental to running 
such equipment, the total cost may reach 10 c. 
for each h.p. hour. The difference of $4.90 would 





go a long way in providing profits for the 
average foundry. Translated and taking labour 
at ls. O}d. per hour, and electricity at a ld. 


per unit, then under these conditions the savings 
would be about lls. 7d. per h.p. hour.’ 

Whilst we know that there is some flaw in the 
argument, it certainly provides the foundry 
manager with a strong argument when trying 
to induce the directorate or general manage- 
ment to spend money on mechanising his depart- 
ment. It worth noting that the plant 
operated by the author of this statement is a 
jobbing steel foundry, and 75 per cent. of its 
orders are for less than 50 off each pattern. 

Another interesting point dealt with by Mr. 
Campbell was his bonus scheme for the opera- 
tives. He is reported to have stated that 
“with regard to the wage incentive, this is 
applied primarily on the group basis, except for 
individual hand work. Even the craneman is 
automatically a member of the group. Operators 
are paid straight piecework. There is a bonus 
added, representing a percentage of the wage 
and graduated according to a number of factors, 
such as absence of wasters and greater produc- 
tion on their standard. Savings determined from 
these are split half-and-half between the com- 
pany and the man or group. 
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‘* Analyses of the product is used as a basis 
for a bonus for the melter. Physical analysis 
of the sand operates to measure the bonus for 
the sand-handling crew. The cleaning bonus is 
based on the saving of gas from a predetermined 
amount. Grinding bonus is based upon the 
amount of metal ground (measured by weights, 
in and out) and upon wheel life.’’” We expect 
that like his European confréres, Mr. Campbell 
is still seeking for a satisfactory method of pay- 
ing his patternmakers, on a basis other than 
that of straight time. Even though he does 
evolve a scheme, it will not be generally applic- 
able. However, we thank Mr. Campbell for 
having provided industry with a clear-cut con- 
ception as to how it should and can be 
operated. 











The Contraction Rule. 


By Tuomas R. Harris. 


In some pattern shops the use of this very 
useful tool is not allowed, the man in charge 
demanding that all sizes be calculated from first 
principles. It is true that these shops are few 
and far between, yet it is equally true that 
they still exist. On the other hand, we find 
shops and men who place complete reliance on 
the contraction rule and make all their jobs by 
it as near as it is humanly possible to work. 
These extremes are very unfortunate for the 
management, neither being an economic propo- 
sition. In the first instance, what hours must 
be wasted in the pattern shop calculating, when 
it should have been spent in productive work, 
and in the second case, what needless trouble, 
annoyance and expense are incurred in the 
foundry in assembling the cores in the mould, 
and in some instances also in the machine shop, 
trying to remedy a faulty casting owing to 
unequal shrinkage taking place in different parts 
of the same casting, when, if the patternmaker 
departed from his contraction rule a little this 
trouble would have been avoided. It seems that 
the chief offenders in the second category are 
those pattern shops who construct patterns for 
the trade, being in no wise connected with any 
foundry. 

It has been the author’s duty, as foreman 
of a pattern shop connected with a works com- 
prising both foundry and fitting-erecting shops, 
to overhaul patterns coming from various 
jobbing pattern shops, owing to the domestic 
force being engaged on other work at the time, 
and time being a great factor, and have invari- 
ably found that the foregoing is true. The 
pattern measures up with the contraction rule 
almost perfectly, yet on assembly in the mould, 
filing of cores has to be resorted to, to enable 
them to enter their respective core prints. In 
certain cases the inside pattern makers have 
had to line up certain large core prints and 
make smaller some core boxes, or else we should 
have experienced trouble. 

Unfortunately the metals for which one con- 
structs patterns have not a common coefficient 
of expansion and contraction, but range from 
about nothing for certain pattern metals t 
about + in. per ft. for steel. 

Great care should be exercised when using a 
rule with two or more contractions on, as 
mistakes are quite liable to be made, through 
using the wrong scale. It is recommended that 
a distinct rule be kept for each metal to save 
the liability of error. 


Departures from the Rule. 

Many are the factors entering into the pro- 
duction of castings which, although the pattern- 
maker cannot control or determine beforehand, 
yet, with careful co-operation with the foundry 
manager and knowing to a certain extent the 
foundry practice, fairly accurate results can be 
attained. For anyone to get really first-hand 
knowledge, it is necessary to test over castings 
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with their patterns, and so from this a fairly 
good practice can be evolved. It will be found, 
and quite as one would expect after reflection, 
that jobs cast with hot metal contract more than 
those cast on the cold side, and therefore to a 
large extent light jobs will shrink more propor- 
tionately than heavy, on account of difference 
of temperature of pouring. Also a job cast-open 
will contract more than the same job cast closed, 
because of the fact that being in contact with 
the air it can cool off quicker. In small jobs 
containing a large number of cores no percep- 
tible contraction takes place owing to the resist- 
ance offered by the cores. Large cylindrical 
casting of great length cast on-end have to have 
different allowance on top from the bottom 
owing to the fact that the large head of metal 
in the mould causes the metal to contract on to 
the core in the bottom greater than on the top. 
Especially is this true of brass and such articles 
as brass-liners should have this allowance, or 
needless expense will be incurred in machining- 
out the bore. The construction of the core plays 
a great part in this job, and the patternmaker 
should be informed of its nature so as to be able 
to make the allowance accordingly. 


Another allowance that should be made on 
large and medium-size work is that for the ex- 
pansion of the core grids during drying of the 
core. These grids expand and make the core 
bigger, but they fail to reduce the core when 
it cools. For work cast on-end, especially if 
many joints are taken in the mould, the job 
should be made less than the contraction rule 
owing to the fact that the mould has a tendency 
to ‘‘ creep ’’ and’so balance the shrinkage. 


There are quite a number of other variations 
from the contraction rule which will be found 
by those who take the pains to look for them, 
and it is hoped that these few notes may 
encourage apprentices to find these facts for 
themselves. 








American Delegation Leaves. 


We have received the following cablegram 
from Mr. H. Cole Estep, Chairman of the 
Foreign Relations Committee of the American 
Foundrymen’s Association :— 

PRESIDENT JOHNSTON, VicE-PRESIDENT EnRp, 
Executive SeEcRETARY-TREASURER Hoyt, AND 
ENTIRE A.F.A. DELEGATION SAILING ‘‘ CARMANIA ”’ 
TO-DAY (May 10). OTHERS FOLLOWING SOON, 
JOIN ME IN HEARTY GREETINGS COUPLED APPRE- 
CIATION PRIVILEGE PARTICIPATING INTERNATIONAL 
FOUNDRYMEN’S CONGRESS ON BRITISH SOIL. 

The delegation will arrive at Southampton 
some time on Whit Monday. They will be met 
at Waterloo by a few representatives of the 
Institute of British Foundrymen, headed by 
Mr. Wesley Lambert, the President-elect. The 
Savoy Hotel has been selected as _head- 
quarters during their stay in London. 

Sir Hugo Hurst, Bt., the Chairman of the 
General Electric Company, Limited, has con- 
sented to act as host at a banquet offered to the 
American Delegation to the International 
Foundrymen’s Congress to be held at the 
Holborn Restaurant next Thursday evening. 

Members of the Institute of British Foundry- 
men and the Foundry Trades Equipment and 
Supply Association desiring to participate should 
communicate with Mr. H. G. Sommerfield, 
Charterhouse Chambers, Charterhouse Square, 
London, E.C.1, as soon as possible. Mr. W. B. 


Lake, J.P., as chairman of the London Branch, 
will preside. 








Messrs. Botckow, VauGHAN & Company, 
Limited, Middlesbrough, have received an order 
for 9,000 tons of rails and fishplates for the Central 
Argentine Railway. 


May 16, 1929. 


Random Shots. 


Before we leave this question of differences 
between ourselves and America (on which by this 
time our distinguished visitors will be eminently 
qualified to speak), there is the all-important 
topic of the food, which provides some forcible 
contrasts. Consider, for instance, the average 
American breakfast, which usually consists of 
grape-fruit, coffee and rolls, and the ubiquitous 
cereal. Many must be the Englishmen who have 
reflected that over there they make the world’s 
best coffee and the world’s worst tea, and that 
their habit of mixing fruit and vegetables in a 
single heavily-dressed salad is simply a waste ci 
good Mayonnaise! 


* * ~ 


When it comes to national characteristics in 
the food line, however, every country has its 
own contribution to make, whether it relates to 
the edibles, to their preparation, their service, 
or their consumption. It is ‘* not done”’ in 
these enlightened post-war days to deprecate the 
table manners of our Continental cousins, which 
used to provide such a fruitful topic of humour 
once upon a time; this is no doubt partly be- 
cause we all go abroad so much now, and we 
simply mustn’t criticise our hosts, but partly, 
too, because a genuinely international standard 
is asserting itself in this as in other matters. 
But certain spectacles must still remain irre- 
sistibly comic to English eyes . . . the Italian, 
for instance, eating macaroni ‘“‘ as she should 
be eat.” 


* 7. * 


I suppose the most striking difference as be- 
tween England and the Continent in general 
are, first, the arrangement of the meals—heavy 
breakfast, light lunch, tea, heavy dinner, in- 
stead of ‘‘ café complet,’’ extensive midday 
lunch, no tea, and early supper; second, the 
much smaller importance that may politely be 
attached in this country to food and its eating, 
with the consequent inadequacy of our national 
cooking and the inferiority of our national 
digestion ; third, the mildness of our beverages— 
tea instead of coffee, water instead of beer, beer 
instead of wine, and so on. Most Englishmen 
going abroad find the change very much to their 
liking. I wonder how many foreigners can 
honestly return the compliment? 


+ * + 


New light is shed on the working of our legal 
system by the statement of a police-court defen- 
dant the other day. ‘‘ Of course I’m telling the 
truth,’’ she said indignantly. ‘‘ If I wanted to 
make a case I should employ a solicitor.’ 
Which is reminiscent of the woman who de- 
manded: ‘‘ Innocent? ’Er innocent? Then w'y 
‘as she got a solicitor to defend ’er? ”’ 


* 7 * 


What were you going to do with your winnings 
in the Calcutta? Oh, I beg your pardon—was 
yours the Stock Exchange? Come, come, of 
course you can tell me—surely you don’t expect 
me to believe that you spent your pound and 
forgot about it? Or, what is perhaps made 
to the point, that your wife did? . . . It would 
be interesting to know just what we would all 
do if we won; at this stage I fancy that cars, 
racing motor-boats, fur coats, pearl necklaces, 
houses in the country, and trips round the 
world, would have it. And probably after the 
greater part of the population has enjoyed itself 
building castles in Spain for a few weeks the 
coveted prizes will go to several meek and 
virtuous persons who, after deducting a suitable 
thank-offering for charity, will invest the balance 
in very much gilt-edged securities . . . how dull! 

MARKSMAN. 
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The Design and Operation of the Cupola.” 


By A. S. Beech. 





Much time and paper has been expended 
during the last few years to place before foundry- 
men new ideas, particularly respecting tuyeres in 
the general design of cupolas. All, or practically 
all, of these so-called new ideas claim as their 
main advantage a saving in coke. On careful 
examination, however, these claims can very 
easily be disposed of. In general, the so-called 
new designs are found to be resurrected ideas 
which have been introduced in years past, which 
recently have again been more or less copied. 

A claim is usually made that the coke con- 
sumption can be lowered with good results, but 
the questions which are most important for any 
foundry is: ‘‘ How many wasters are produced 
per ton of metal melted, and does this pro- 


exists. This is essential for determining the 
dimensions of the apparatus for working con- 
ditions, and most particularly to determine the 
height of the bed. The height of cupola bed 
is most important for the correct working of 
the cupola. 

The use of a small excess of coke, if it results 
in the obtaining of a very hot and non-oxidised 
iron, is beneficial in many ways. The security 
of the work is augmented, scrap diminishes and 
the product is of a better quality. These advan- 
tages largely counterbalance any slight increase 
in coke consumption. Round about 8 per cent. 
coke consumption should be the limit of economy, 
and that this should not be lowered except under 
very special circumstances, such as when rough 


posed economy in coke tend to increase or lower Or unimportant types of castings are being 
the percentage.”’ manufactured. In most cases where even small 
and intricate castings are being made, 1 to 2 per 








Wilkinson's Cupola 4 





This is, obviously, a much more important item 
than the lowering of the consumption of coke, 
which costs very much less than iron, there 
is the cost of moulding, re-melting, etc., to be 
taken into consideration, all of which are the 
only remedies to be taken if the castings are 
scrap or the scrap percentage is high, due to 
this economy in coke. Thus the whole question 
resolves itself into one of whether this fetish 
for economy in coke is a real or a false economy. 

It is possible to melt iron to the fluid state 
with very small proportions of coke indeed, but 
whether the iron produced will be sufficiently 
hot for pouring delicate or intricate castings, 
or whether in the process of lowering the coke 
consumption, the constituents of the iron, such 
as silicon, manganese, etc., etc., are not burnt 
out, or, in other words, whether the iron is not 
oxidised, and, finally, whether the net result 
means the increase in the scrap percentage of 
the foundry, is one for careful attention and 
calculation. 

In the conditions which interest founders, com- 
bustion consists in the combination of industrial 


combustibles, with production of heat, that is _ 


mainly carbon and hydrogen, with the oxygen 
of the atmosphere, generally in the presence of 
an excess of oxygen. Ideal combustion (which 
gives maximum temperature with a minimum 
amount of fuel) is never produced in actual 
practice, as different re-actions are produced 
side by side in the cupola, in such a manner that 
ideal combustion is never achieved. 

At the same time, it is very useful to ascer- 
tain when operating a cupola the zone where 
complete combustion is nearest approached, or, 
in other words, where the highest temperature 





* A Paper read before the East Midlands Branch of the 


Institute of British Foundrymen. 





cent. excess coke will make a great difference 
and will result in a final economy, providing 
that the cupola is operated well and gives very 
hot iron. 

Design of Cupolas. 

In the essential details of the cupola con- 
struction there is very little difference between 
the first ‘‘ Wilkinson ’’ cupola of 1770 and the 
one generally used at the present time. 
The difference will be found in the methods 
of operation, consumption of fuel, supplemented 
by various ideas which have been brought before 
the public from time to time. The first cupola, 
or shaft furnace, was made by Wilkinson in 
1770. Fig. 1 shows it to be simply a vertical 
pipe or tube stopped up at the bottom and 
having holes at various heights. The main dif- 
ference between the ‘‘ Wilkinson ’’ cupola and 
the modern product lies in the arrangement of 
the tuyeres and practically in nothing else. 
Modern cupolas have tuyeres fixed in a vertical 
position, whilst those of the ‘‘ Wilkinson ”’ 
cupola existed at variable heights. Further, 
in the Wilkinson cupola a movable tuyere was 
placed in one of the holes, whilst the others were 
fixed. 

The operation of the Wilkinson cupola was as 
follows:—Coke and metal were placed in the 
cupola in alternative layers; air was blown in 
until the molten metal arrived at the height 
of the bottom tuyere. If a quantity of special 
iron was required it was necessary to move the 
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no scientific control, most of the cupolas were 
consuming large quantities of coke, generally 
speaking in the region of 20 to 22 per cent. 
In this year, namely 1854, an Englishman called 
Moline went over to France, going from foundry 
to foundry, offering an improvement, by alter- 
ing the cupolas or installing new ones, so as 
to bring about an important saving in coke. 
He was willing to do business by sharing the 
saving proportionately with the client. Thus 
the commercial suggestions made to-day to 
foundry owners on the lines of profit sharing 
were being made by Moline as long ago as 1854. 

Moline, however, did not find many foundry- 
men ready to enter into such an agreement, but 
eventually, during a visit to a foundry at 
Marquise, in the North of France, he inter- 
viewed the manager, Guettier. Even in 1854 
Guettier was a very capable foundryman, and 
was known throughout France as ‘‘ The father 
of the French Foundry.’’ At the time Moline 
interviewed Guettier the latter was melting 
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with 11 to 12 per cent. of coke between the 
charges, and this consumption was quite good 
for this period, especially as scientific control 
was practically non-existent. 


Guettier told Moline, therefore, that if he 
could show him a saving in coke of. at least 
3 per cent., he was quite willing to agree to his 
financial terms of a division of the profits. If 
he did not show this saving, Moline was to get 
nothing at all. The final result was that Moline 
did not show an economy of 3 per cent., but he 
approximated it as shown in Table I. 




















As Det oe ee sare I. 
| Marquise Cupola Guettier. Moline Cupola. 
eee 
Iron charged, Coke, | Percentage | Iron charged, Coke, | Percentage 
in lbs. in lbs. | of coke used. in Ibs. in Ibs. | of coke used. 
Ist day : ‘| 33,660 3,806 11.30 27,500 2,223 8.60 
2nd ,, ie 31,680 3,293 10.35 41,250 3,128 7.60 
3rd, ..| 41,580 4,030 9.60 | 36,850 2,884 7.80 
4th ,, oe 39,600 4,015 10.13 23,100 1,923 8.32 
5th ,, 31,680 3,159 9.90 37,125 2,849 7.62 
6th ,, 22,440 | 2,325 10.36 | 44,000 3,432 7.80 
7th ,, 50,160 4,602 9.17 | 29,700 2,457 8.27 
250,800 | 25,230 Average | 239,525 | 18,896 Average 
J} tO TH peor cont. 7.99 per cent. 








tuyere into the next hole higher up, and to stop 
The tuyeres were placed at 
the extremity of a vertical tube, into which they 
If one, therefore, imagines that the 
tuyeres were fixed, then it presents a cupola 
very similar to those encountered in many 
this apparently 


up the bottom hole. 
flowed. 


foundries to-day. However, 
small difference means a great one in the results 


French Experiments in 1854. 


Result of Experiments. 

The experiments were made on two adjoining 
cupolas, the one designed by Guettier shown in 
Fig. 2 and the other in Fig. 3, which was a 
cupola altered by Moline to suit his conditions. 
The main modification made by Moline consisted 
in carrying the height from the bottom of the 
cupola to the charging hole from approximately 
9 ft. 10 in. to 12 ft., and modifying the interior 


In the year 1854 there existed in France: a form in order to enlarge the stack and contract 
good number of Wilkinson cupolas with the the lower part of the cupola, notably in the 


tuyeres arranged in a vertical position. At region of the tuyeres. 
that time, however, as there was practically 


The Guettier cupola was served by two tuyeres 
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placed in the front, and was arranged in a 
segment form covering about a quarter of the 
circumference. In Moline’s cupola the tuyeres 
were opposed one to the other, being on the 
same perpendicular diameter to the diameter 
passing by the tapping hole. Their diameter 
was from 6} in. to 8 in. The tests were taken 
over seven days simultaneously, and gave the 
results shown in Table I. It will thus be seen 
that the difference between the averages of the 
seven melts was only 2.12 per cent. in favour 
of Moline’s cupola. 

Under these circumstances, of course, Moline 
had not accomplished his part of the bargain, 
namely, to save 3 per cent. of coke in total. 
However, Guettier considered that he had had 
a very good lesson, and he rewarded Moline by 
giving him the sum of 3,000 fcs., which, taking 
it at the rate of exchange prevailing at that 
time, was equivalent to approximately £120. 
The comparison of the tests, however, is most 
interesting, and will, without doubt, help some 


Tasze II. 


Moline. | Marquise Guettier. 





First charge of coke— 165 lbs. | Charges of coke vary- 
” »  » iron—1,650 ,, | ing between 55 and 
66 Ibs. 

Charges of iron—350 
Ibs. for first six or 
eight charges and 
660 lbs. for all the 
others. 


Later charges varying between | 
2,200 Ibs. and 2,750 Ibs. 
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foundrymen to consider this matter to-day. The 
charges of both cupolas were as shown in 
Table IT. 

Iron Losses. — There was practically no dif- 
ference in the iron loss between the two cupolas. 
In Moline’s cupola there was found remnants of 
burnt iron and also iron not entirely melted 
after the cessation of running the cupola, and, 
further, the last charges were arrested by a 
hanging action in the region of the tuyeres, 
and were not always melted in their entirety, 
the level of the charges dropping towards the 
end of the melting. 

Temperature of Iron. — Working under the 
same conditions it was found that considerable 
embarrassment was caused during the working 
by the frequent stoppages in the tuyeres of 
Moline’s cupola, and it was very often discovered 
that cold iron was more frequently found in the 
Moline cupola than that of the ordinary cupola. 
Guettier also says in his report on the tests 
that the iron from the Moline cupola was in 
appearance more fluid and hotter than the Mar- 
quise cupola metal, but it was subject to a more 
rapid cooling once it was placed in the ladle 
and transported to moulds some distance away. 
This is tantamount to what we call to-day the 
oxidation of the charge, and it would appear 
that Moline’s cupola, in trying to save coke had 
burnt some of the elements of the metal itself, 
so that one returns to the same argument as 
exists to-day, namely, that as far back as 1854 
this saving of coke was found to be a false 
economy. 

Duration of Melting.—This was found to be 
a little bit longer for Moline’s cupola in com- 
parison with the Marquise cupola. The hourly 
production of the Moline cupola was 5,500 lbs. 
to 6,160 lbs., and during working the Marquise 
cupola with two tuyeres it gave the same pro- 
duction, and it was further found that when 
using the Marquise cupola and charging with 
small pieces, exactly the same as those used in 
the Moline cupola, and using four tuyeres, the 
production obtained per hour was 6,600 lbs., 
using the same quantity of air. 

Maintenance.—This was approximately the 
same, but slightly higher in the case of the 
Moline cupola. 

Ease of Working.—Moline’s cupola was worked 
with coke of regular dimensions, whilst the iron 
charged was also in quite small pieces (44lbs. to 
55 lbs. maximum). The larger pieces of metal 
were placed in the centre, but despite this, the 
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inconvenience of the ‘“‘ hanging’ was still pre- 
sent. In the Guettier cupola the charge of iron 
consisted of pieces in the region of 110 lbs. to 
132 lbs., and from time to time, by increasing 
the coke iron weighing from 880 lbs. to 1,100 
lbs. were charged. The condition of the metal 
from the Moline cupola is indicated by the fact 
that a ladle of }-ton capacity on examination 
was found that it could not be used owing to 
the fact that it was considerably chilled and too 
sluggish after transporting approximately 90 ft. 
from the cupola. 

Résumé of the Results of the Tests.—Moline 
attached great importance to the shape of his 
cupola. This, however, would appear to be little 
justified by the tests taken. He also considered 
that the charging was most important and this 
would appear to be much more rational. All 
his efforts were concentrated on the temperature 
at the melting zone and the suppression of all 
flame at the charging hole, also that the charges 
should be well assorted, as to the relative size 
of coke and iron, in such a manner that they 
will cover themselves as well as possible one over 
the other so that the charging hole did not 
permit gases to escape and remained practically 
cold. 

After Moline left the works, Guettier 
modified his cupolas, as shown in Fig. 4. After 





Moditied ‘Margulsé Cupola 
Fic. 4. 


this they worked for many years with a total 
average consumption of 6 to 9 per cent., accord- 
ing to the quality of coke and importance of 
the castings to be made. It is interesting to 
note in the first case that the consumption of 
6 to 9 per cent. obtained by Guettier is in the 
region of very low consumption, and compares 
very well with anything which has been attained 
with even the best furnaces at the present time, 
and would tend to make one draw the conclu- 
sion that the result can be obtained by ordinary 
types of cupolas, without any complications 
whatsoever. 

There are existing in many foundries to-day 
many erroneous conceptions as to the actual 
operation of the cupola, and this factor is more 
important than the _ so-called perfections, 
patented or otherwise, which are brought 
forward from time to time, and it can be postu- 
lated that the art has not progressed very far, 
if at all, since 1854. Where we have advanced 
is in the actual operation of the cupola. Some 
cupolas are working with a very low consump- 
tion of coke, and are also producing a good hot 
iron, and yet most of these cupolas have no 
patented device about them in any way. The 
conclusions which Guettier propounded after the 
tests insisted that the ‘‘ hanging *’ experienced 
in the Moline cupola was due to the fact that 
the inventor sought to obtain, at no matter 
what cost, a saving in coke, without concerning 
himself as to the quality of the metal or its 
temperature. It is noteworthy that Guettier’s 
final conclusions coincide to a great extent with 
recent experimenters, particularly Moldenke, 
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who has made very complete tests on the same 
subject. 

Guettier stated that it was necessary, when 
working a cupola, to introduce and adequately 
distribute sufficiently large quantities of low- 
pressure air, not necessarily using several sizes 
of tuyeres, but rather a small number of large 
ones. These conditions to be associated with a 
high shaft. 

In examining the conditions of charging of 
the two cupolas of Moline and Guettier, it seems 
probable that Guettier’s charges were too small 
and those of Moline too large. Guettier used 
55 Ibs. to 66 lbs. of coke, according to the metal 
that he was melting, but Moline used 165 lbs. 
It would be better to use charges of 90 lbs. or 
hundredweight charges of coke, with a suitable 
amount of iron. 

American cupolas (Fig. 5) differ from European 
inasmuch as that the tuyeres are generally 
placed in two rows, set very low. The receiver 
is practically unknown in America, and the 
general procedure is to place a ladle in front of 
the cupola, receiving the iron proportionately, 
as it is produced, or, alternatively, it is turned 
into hand ladles. These cupolas have either a 
series of tuyeres in small cupolas (small cupolas 
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are very rarely used in America), or sometimes 
they have two rows of tuyeres, very close together 
in the larger sizes. The medium-sized cupolas 
used in this country are at least as economical, 
if not more so, than the large American cupolas. 


(To be continued.) 








Correspondence. 





[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents. | 
To the Editor of Tue Founpry Trape JouRNAL. 


Sir,—In reply to the letter from ‘‘ Boz,” 
which appeared in your issue No. 659, of April 4, 
Mr. Roosen requests us to express his apologies 
that he was not able to deal with this before, as 
he has been travelling for some little time past. 

Actually the Paper which he read in Glasgow 
did not contain any reference to cupolas. 
Powdered coal has been used as additional fuel 
in cupolas in Germany, with an increase of out- 
put of up to 30 per cent. The pulverised fuel 
and air mixture is injected under a pressure of 
42 lb. The quantity of pulverised fuel is about 
20 per cent. of the total amount of fuel required. 

We trust to receive particulars as to where the 
trials were made, and shall then be very pleased 
to give ‘‘ Boz’’ some further information on the 
subject.—Yours, etc., K. Gossett. 

Gossell & Son, Limited, 

110, Cannon Street, London, E.C.4. 
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An Open-Flame Stationary Hearth-Type Furnace 
for Melting Aluminium and its Alloys.” 


By R. J. Anderson, D.Sc.,+ G. E. 


Hughes,{ and M. B. Anderson.§ 


Phis Paper describes an open-flame stationary 
hearth-type furnace suitable for use in melt- 
ing aluminium and aluminium alloys. The 
authors have designed, built, and operated a 
number of furnaces of this general type in the 
past ten years, and have found them to be emi- 
nently satisfactory. Moreover, the furnace to 
be described here is applicable to a number of 
different melting operations in the aluminium 
industry. It is well suited for melting for both 
sand and permanent-mould casting work. The 
furnace, with variations in design, may be built 
in capacities of up to 50,000 Ibs. of aluminium 
or even larger, and furnaces of this type, rang- 
ing from 2,000 to 50,000 lbs. capacity, have been 
built by the authors. 

The question has often been asked: What is 
the best type of furnace to use for melting 
aluminium alloys in foundry practice? Various 
answers have been given to this query, the con- 
sensus of opinion being that no single particular 
type of furnace is best suited to all possible 
conditions. However, the type of furnace to 
be described is well adapted for a number of 
different applications, and where the quantity of 
metal to be dealt with is sufficiently large, this 
furnace may be regarded as practically uni- 
versal. .The fuel efficiency of the open-flame 
furnace and its high melting speed are advan- 
tages which are well known. : 

It should be mentioned that the tendency in 
aluminium-alloy casting practice of late years 
has been toward melting in large units. This 
has become a necessity because of the large daily 
production of leading foundries. Also, the size 
of castings poured has been continually increas- 
ing. The technique of handling large quantities 
of liquid aluminium alloys has now been well 
developed. In the case of alloys to be poured 
into castings for heat treatment, it is desirable 


to make the alloy up first, then pour into pigs,, 


analyse, and then make any desired corrections 
in the composition on a second melting. Natur- 
ally, it is preferable to prepare such alloys in 
large amounts. 

In general jobbing work, there has been a 
marked tendency in the past ten years to use 
large quantities of casting scrap in the furnace 
charges. This scrap is of such a character that 
it must be melted down in a furnace of con- 
siderable size, having large doors, or else be 
broken up for charging into small furnaces. 
Speaking generally, and taking into account 
present conditions, it appears to the writers 
that the hearth-type furnace is one of the best 
all-round furnaces to use where the amount of 
metal to be handled daily is sufficiently large. 


The Range of Melting Furnaces. 

In a discussion of furnaces for melting alu- 
minium and its alloys, it has been pointed out 
by one of the writers that a great variety of 
furnaces are used and that there is no stan- 
dard practice. Thus, in foundry work, the fol- 
lowing types of furnaces are, or have been, em- 
ployed :—Gas- or oil-fired stationary or tilting 
iron-pot furnaces; gas- or oil-fired stationary or 
tilting crucible furnaces; coke-fired pit crucible 
furnaces ; gas- or oil-fired open-flame tilting pear- 
shape (so-called ‘‘ tea-kettle’’) or cylindrically- 
shaped furnaces; gas- or oil-fired open-flame sta- 
tionary hearth-type (so-called reverberatory) 








*A Paper read before the annual meeting of the American 
Foundrymen’s Association, held at Chicago from April 8 to 11. 


+ Vice-president (in charge of production). 
¢ Superintendent (metal department). 
§ Plant engineer, Fairmont Manufacturing Company. 


|| Anderson, R. J., “ A'uminium and Aluminium-Alloy Melting 
Furnaces,” Trans. American Foundrymen’s Association, vol. 30, 
PP. 562-604, 1923. 


furnaces; gas- or oil-fired open-flame tilting re- 
verberatory furnaces (usually of small capacity), 
and electric furnaces, principally of the resistor 
type. 

In secondary aluminium work, iron-pot fur- 
naces, crucible furnaces, and open-flame sta- 
tionary hearth-type furnaces have been used 
largely ; the firing is usually by oil and less often 
by gas. In rolling-mill practice, the open-flame 
stationary hearth-type furnace is favoured, al- 
though other types have been employed. The 
hearth-type furnace in rolling-mill work is fired 
by gas, oil, coal, or coke. Some operators preter 
coke firing. Some other types of furnaces not 
mentioned above have been used in a small way 
in the aluminium industry. 

Speaking generally, in foundry practice, alu- 
minium alloys have been melted in relatively 
small quantities. Thus, typical furnaces which 
have been favoured for foundry melting include 
the stationary iron pot of 300 lbs. capacity and 
the tilting iron pot of 500 lbs. capacity. On 
the other hand, in some plants, open-flame cylin- 
drical furnaces of 1,000 lbs. capacity, and sta- 
tionary hearth-type furnaces of about 6,000 lbs. 
capacity have been used to a less extent. Small 
units are uneconomical to operate, both as to 
labour and fuel, when the total quantity of 
metal to be handled per day is large. More- 
over, a battery of small units having capacity 
equivalent to that of a single large unit takes 
up an undue amount of floor space. 

Where daily output is small, say upwards of 
one to three tons, the small iron-pot furnace is 
satisfactory, although even when handling such 
relatively small quantities, the present writers 
prefer an open-flame furnace. The open-flame 
stationary hearth-type furnace may be built in 
any reasonable size to suit requirements. While 
the iron-pot furnace has been generally favoured 
in foundry practice, and in fact has been fairly 
standard (if any furnace in aluminium-alloy 
foundry work has been standard), the authors 
feel that the hearth-type furnace is far superior, 
particularly as regards fuel economy. 


Description of the Hearth-Type Furnace. 

The hearth, side walls, and roof are built 
of good-grade firebrick, while the outside 
face walls may be made of common brick. 
Preferably, a 4-in. layer of insulating mate- 
rial such as corb brick or sil-o-cel brick 
should be run between the 9-in. wall, hearth, 
and roof bricks and the outside facing bricks. 
Light old rails may be used for the buck- 
stays. Furnaces of this type must be well 
ironed in order to counteract the expansion of 
the walls when heated. Casing with steel or 
cast-iron plates is not necessary with the smaller 
furnaces, but is advisable in the larger sizes, 
at least to cover the walls from the upper limit 
of the metal level to a few inches below the 
floor line. In the smaller sizes, e.g., 2,000 lbs. 
capacity, the entire furnace, except the roof, 
may be cased, and buckstays not used. A good 
solid foundation should be provided for this 
type of furnace. 

In the preferred design, cross firing is em- 
ployed, i.e., the burners are situated in the 
back wall (at the stack end), and the products 
of combustion must pass outward from the 
burners towards the front wall and then back to 
escape through a flue to the stack. This method 
of: firing has shown definite economies over firing 
through the side walls or the front wall. For 
further fuel economy, it is advisable to keep the 
furnace fairly well heated even if not in use 
for melting for reasonably short periods of time, 
e.g., a few days. This practice will, incident- 
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ally, increase the life of the refractories. The 
furnace may be fired by gas or oil as desired. 
In the design shown, the flue was built as indi- 
cated in order to locate the stack outside of a 
building. In usual construction, the stack would 
be built against the back wall, and the burners 
would be situated on either sidé of the stack: 

The furnace has four large charging doors, 
two on either side, permitting easy and rapid 
charging. Liquid metal is removed from the 
furnace by tapping through a tap hole and 
runner in the front wall. Small or large quan- 
tities of metal may be readily removed from the 
furnace into carrying crucibles or bull-ladles. In 
tapping, metal is permitted to flow down the 
runner by simply pulling out the tap plug and 
inserting a ‘‘ needle ’’ bar into the tap hole to 
break through any incrustation. When suf- 
ficient metal has been taken out, the flow ‘s 
stopped by inserting another plug. Melting 
is rapid, and dross losses are reasonably low 
with proper burner operation. In the furnace 
shown, the melting time is about three hours 
for 10,000 Ibs. of metal, if cold metal is charged 
to the furnace heated to 760 deg. C. 


The furnace may be fired with the usual con- 
ventional burners, details of which need not be 
given here. The life of the open-flame hearth- 
furnace, if properly constructed and ‘‘ broken 
in’’ and given adequate attention, is at least 
two years. When run steadily, the walls should 
be chipped down about once a week. Any cracks 
which occur in the walls, hearth, roof, or around 
the doors should be promptly repaired. 


Application in Melting Different Materials. 


The furnace has application for a number of 
different melting operations in aluminium work. 
Thus, in sand-foundry practice, alloy ingot of 
suitable composition as furnished by secondary 
smelters or other producers for making castings} 
may be simply charged together with gates, 
risers, and other foundry returns, and melted. 
The melt may readily be maintained at the 
proper temperature, and metal removed as re- 
quired for pouring. In the same way, casting 
alloys may be made up in the furnace from a 
suitable charge of primary metal, scrap, and 
hardeners. In permanent-mould-casting prac- 
tice, after charging and melting, the liquid 
alloy may be drawn off and distributed to hold- 
ing pots as required. In alloy-casting work, the 
10,000- to 25,000-lbs. capacity furnace has the 
advantage of providing large quantities of metal 
of the same analysis, as contrasted with a bat- 
tery of small units, where the metal from each 
unit is liable to vary in composition. Of course, 
in melting large quantities of alloys, the bath 
should be stirred frequently and at least before 
any tapping so as to avoid segregation. 

In secondary aluminium practice, the fur- 
nace is well adapted to melting all kinds of 
scrap. ‘Thus, large and heavy scrap, like old 
crankcases, can be readily charged, the doors 
being sufficiently wide to take such scrap with- 
our breaking it. Further, the puddling of bor- 
ings or dross metallics may be easily done in 
this type of furnace. The larger sizes are espe- 
cially suitable for use in secondary aluminium 
work, since it is advisable to remelt scrap in 
large individual lots. Hardeners, for use in 
making fixed additions of alloying metals to alu- 
minium, can be readily made in the open-flame 
stationary hearth furnace, unless of too high 
melting point. Thus, 50 : 50 copper-aluminium 
and 90 : 10 aluminium-manganese may be made 
to advantage in this type of furnace. For 
hardeners of rather high melting-points, the 
writers prefer the open-flame cylindrical tilting- 
furnace, but not of large capacity. 

Finally, this furnace is quite suitable for melt- 
ing aluminium and its light alloys for the pro- 
duction of rolling ingots and other ingots, billets, 
and shapes for subsequent working. 

In the authors’ practice is has been used for 
all the purposes above mentioned. 
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Fuel Efficiency and Cost of Melting. 


Aluminium and aluminium-alloy melting fur- 
naces have been notoriously inefficient as to fuel 
consumption per unit weight of metal melted. 
The ordinary stationary or tilting iron-pot fur- 
nace has a fuel efficiency of only 6 to 10 per 
cent., using either gas or oil as the fuel, while 
the average efficiency of the open-flame pear- 
shaped furnace is about 15 per cent. Tests on 
several different units of the present type of 
furnace show fuel efficiencies of 20 to 25 per 
cent. 

Thus, employing a given furnace of the 
general design shown but having a capacity of 
26,000 lbs. and two opposed burners in each 
side-wall, and using figures obtained during a 
run of about one month on heavy melting stock, 
it was shown that the gas consumption was 
about 2 cub. ft. per lb. of metal melted. The 
fuel was natural gas, having a calorific value 
of about 1,000 B.T.U. per cub. ft. As may be 
shown by simple calculation, it requires about 
495 B.T.U. to raise 1 lb. of aluminium from 
room temperature to 760 deg. C. With 1,000 
B.T.U. gas, there is actually being used about 
2,000 B.T.U. to accomplish the melting. Hence, 
the indicated furnace efficiency is 

495 
2,000 


In this case, the gas consumed included that 
required for pre-heating the furnace, maintain- 
ing it hot between charges, melting, and hold- 
ing the metal at the required temperature. 
Assuming the cost of gas to be 37 cents 
(Is. 6.13d.) per 1,000 cub. ft., of 1,000,000 
B.T.U. for 37 cents, then the cost of the fuel 
for melting is $1.48 (6s. 0.52d.) per short ton. 

Preliminary figures obtained during the course 
of tests on furnaces fired from burners in the 
end wall at either side of the stack indicate 
higher fuel efficiency by this method of firing. 
Of course, it is understood that the indicated 
efficiency of any metal-melting furnace is affected 
by many factors, and a given furnace may show 
widely different fuel consumption under different 
conditions. 


x 100 = 24.75 per cent. 





A Large Foundry Combine. 





The Birmingham Aluminium Casting (1903) 
Company, Limited, of Dartmouth Road, Smeth- 
wick, have purchased practically the whole of 
the share capital of Sterling Metals, Limited. 
Mr. J. V. Pugh and Mr. H. J. Baker (chairman 
and managing director respectively of Sterling 
Metals, Limited) will retire from the board of 
that company and members of the board of the 
Birmingham Aluminium Casting (1903) Com- 
pany, Limited, will be appointed in their stead, 
whilst Mr. E. Player, who has been director and 
manager of the company for several years, will 
be appointed managing director under a service 
agreement. 

The business of Messrs. Sterling Metals, 
Limited, was founded in 1907 and enjoys a high 
reputation, its products being practically 
identical with those of the Birmingham Alu- 
minium Casting Company, and by combining the 
resources of the two companies considerable 
economies will be effected. The pooling of tech- 
nical knowledge and experience will also be of 
considerable advantage. Messrs. Sterling 
Metals, Limited, have the sole rights in this 
country for the magnesium alloy ‘‘ Electron,” 
which is about 40 per cent. lighter than alu- 
minium, 





A SHORT REPORT on the market for special steels 
in Italy has been prepared by the Department of 
Overseas Trade from information furnished by Mr. 
E. C. Rawlins, the British Commercial Counsellor 
at Rome. Copies of the report are obtainable on 
application to the Department at 35, Old Queen 
Street, London, S.W.}. 
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International Foundry Trades 
Exhibition. 





Preliminary List of Exhibitors. 


The following firms have definitely booked 
space in the forthcoming Exhibition to be held 
at the Agricultural Hall from June 5 to 15:— 
Allen, T. Fearnley, & Son, 51, Norwich Union 

Chambers, Congreve Street, Birmingham. 
Allen-Liversidge, Limited, 123, Victoria Street, 

S.W.1. 

Anglo-Belgian Refractories, Limited, Beaumont, 
Solihull Lane, Hall Green, Birmingham. 

Armstrong Whitworth, Sir W. G., & Company, 
Limited, Park House, 22-26, Great Smith 
Square, Westminster. 

Atlas Preservative Company, Limited, Deptford, 
S.E.8. 

August’s Muffle Furnaces, Limited, Thorn Tree 
Works, Halifax. 

Badische Maschinenfabrik and _ Eisengiesserei, 
Durlach, Germany. 

Barrus, E. P., Limited, 35-37, Upper Thames 
Street, E.C.4. 

Beecroft & Partners, Limited, Retort Works, 
Mappin Street, Sheffield. 

Berk, F. W., & Company, Limited. 

Binders International Company, Limited, 9, 
Albert Place, Bridge Street, Manchester. 

Black & Decker, Limited, Slough, Middlesex. 

Blackfriars Foundry Requisite Company (The), 
Limited, 34-5, Norfolk Street, W.C.2. 

Bradley & Foster, Limited, Darlaston Blast 
Furnaces, Darlaston. 

Britannia Foundry Company, Limited, Coventry. 

British Perlit Lron. 

British Pigirons, Limited, Abbey House, West- 
minster, S.W.1. 

Bureau of Information on Nickel, Limited (The), 
2, Metal Exchange Buildings, E.C.3. 

Carborundum Company, Limited (The), Trafford 
Park, Manchester. 

Coleman Foundry Equipment Company, Limited 
(The), 1, Lancaster Place, Strand, W.C.2. 
Colville, David, & Sons, Limited, 195, West 

George Street, Glasgow, C.2. 

Consett Iron Company, Limited, Consett, Co. 
Durham. 

Constructional Engineering Company, Limited 
(The), Titan Works, Charles Henry Street, 
Birmingham. 

Corrie, J. B., & Company, Limited, 15, Victoria 
Street, Westminster, S.W.1. 

Cumming, Wm., & Company, Limited, Kelvin- 
vale Mills, Maryhill, Glasgow, N.W. 

Denbigh Engineering Company, Limited (The), 
Horseley Heath, Tipton. 

Dyson, J. & J., Limited, Fireclay Works, Stan- 
nington, near Sheffield. 

Fordath Engineering Company, Limited (The), 
Hamblet Works, West Bromwich. 

General Refractories Company, Limited (The), 
Wicker Arches, Sheffield. 

Gernelle-Danloy, E., 15, Rue Tous Vents, Rouen, 
France. 

Gledhill Brook Time Recorders, Limited, 26, 
Victoria Street, S.W.1. 

Grant & West, Limited, 17, South Street, E.C.2. 

Gray, Thomas E., & Company, Limited, 119, 
High Holborn, W.C. 

Hartley, J. A. 

Hawkins, W. T., & Company, Chapel Hill, Hud- 
dersfield. 
Herbert, E. A., 
Limited, 35, 
ham. 

Jackman, J. W., & Company, Limited, Vulcan 
Works, Blackfriars Road, Manchester. 
Lilleshall Company, Limited, Priors Lee Hall, 
near Shifnal, Shropshire. 

Macdonald, John, & Son, Nitshill, Glasgow. 
McIlwaine & Company, Chicago. 

Major, Robinson & Company, Limited, 385, City 
Road, Cornbrook, Manchester. 
Marley Hill Chemical Company, 


& Company (Birmingham), 
Summer Hill Street, Birming- 


Limited, 


Milburn House, Newcastle-on-Tyne. 
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Mastabar Belt Fastener Company, 144, Black- 
friars Street, Manchester. 

Midland Sand Blast and Foundry Supplies 
Company, Limited, 17, South Street, E.C.2. 
Nicholson, W. T., & Clipper Company, Limited, 
Clipper Works, King Street, Salford, Man- 

chester. 

Ogilvy & Company, 20, Mortimer Street, W.1. 

Pantin, W. & C., 147, Upper Thames Street, 
E.C.4. 

Penicud, J., & Company, 3, Rue Victor Hugo 
Bagnolet (Seine), France. 

Penton Publishing Company, Limited, Caxton 
House, Westminster, S.W.1. 

Pittevil & Company, 22-23, Laurence Pountney 
Lane, E.C.4. 

Pneulec, Limited, Mafeking Road, Smethwick, 
near Birmingham. 

Pneumatic Engineering Appliances Company, 
Limited, Oswaldestre House, Norfolk Street, 
Strand, W.C.2. 

Powell Duffryn Steam Coal Company, Limited 
(The), 101, Leadenhall Street, E.C.3. 

Rapid Magnetting Machine Company, Limited 
(The), Magnet Works, Lombard Street, Bir- 
mingham. 

Reavell & Company, Limited, Ranelagh Works, 
Ipswich. 

Rotary Air Compressor Company, Limited (The), 
12, Victoria Street, S.W.1. 

Salter, T. E., Limited, Bloomfield, Tipton. 

Sommerfield, H. G., Limited, Charterhouse 
Chambers, Charterhouse Square, E.C.1. 

Spermolin, Limited, Black Swan Works, Halifax. 

Sterling Foundry Specialties, Limited, London 
Road, Bedford. 

Thomas & Bishop, 
Street, E.C. 

Transporting Machinery and Engineering Com- 


Limited, 37, Tabernacle 


pany, Limited (The), 76, Victoria Street, 
S.W.1. 
Universal System of Machine Moulding «& 


Machinery Company, Limited, 13-15, Wilson 
Street, E.C.2. : 
Viozone, Limited, 19, Cursitor Street, E.C.4. 
Volet Rene, Limited, 242, Goswell Road, E.C.1. 


Wadkin & Company, Green Lane Works, 
Leicester. 
Ward, Thos. W., Limited, Albion Works, 
Sheffield. 
Watsons (Metallurgists), Limited, Lancaster 


Street, Sheffield. 

Wilkinson, Thomas, & Company, 
Stockton Street, Middlesbrough. 
Wm. -H. Nicholls Company, Inc., 126th Street 
and 91st Avenue, Richmond Hill, Long Island, 

New York, U.S.A. 
Zimmermann, Gustav. Maschinenfabrik, Diissel- 
dorf-Rath, Germany. 


Limited, 








Some Recent Developments in Cupola 
Design. 
(Continued from page 368.) 

the cupola has been evolved in an American 
foundry. The method consists of a _ thermo- 
couple suspended about 2 in. above the ladle 
stream, a small reservoir being made just under 
the point of suspension. The couple is of 
Ni Cr-Ni Al, and is protected by a_ hood, 
which collects the gases rising from the metal 
and forms a constant temperature compartment. 
The bare tip of the couple thus quickly reaches 
the temperature of the metal stream, and the 
leads from the couple are connected with a 
recorder. For intermittent tapping it requires 
30 secs. for the recorder to come to true tempera- 
ture. Charts show the drop in pressure and in- 
crease in temperature at the end of a blow when 
the blast was not reduced. The iron in conse- 
quence was very hot, but lifeless, which is typical 
of oxidised iron. By reducing the blast pres- 
sure at the end and keeping the coke charges 
and blast volume correct, the temperature was 
kept uniform until the end of the tapping. A 
fall in temperature can be remedied by an ‘addi- 
tional coke charge. 
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Foundry Organisation. 


By J. 


At the April meeting of the Lancashire Branch 
of the I1.B.F., held at the Manchester College of 
Technology, the Branch-President, Mr. E. Long- 
den, in the chair, a Paper upon ‘ Foundry 
Organisation ’’ was read by Mr. J. Yates, of 
Bury. 

Mr. Yates said to-day foundries were passing 
through a transition period. The progress of 
science played an important part, and in indus- 
try generally the rate of production was speeded 
up to meet the demands of purchasers, who them- 
selves were seeking to increase output. Compe- 
tition by foreign rivals made it necessary to 
adopt modern and up-to-date methods and im- 
proved machinery was needed. In order to meet 
these requirements the foundries also must have 
modern machinery and methods. Mass produc- 
tion seemed a difficult proposition in non-repeti- 
tion foundries, due to the extensive and varied 
range of the work they handled, but it was pos- 
sible to quicken up production to a certain point, 
and he intended in this Paper to indicate the 
means of obtaining such quickened production. 


In the non-repetition shop the first point to 
notice was the need for more standardisation, 
and for the laying-out of suitable plant to in- 
crease production. The pattern-shop was the 
first place where the work was actually prepared 
in its recognised shape, and its lay-out was im- 
portant. Where there was an extensive and 
varied arrangement of wood-working machinery, 
sufficient space must be left to ensure easy pass- 
age and comfortable working by the men. Each 
machine should be given its own limits of space 
and precautions taken for the guarding of driven 
parts. When that was done the men could work 
freely, and with the minimum of risk. The 
pattern-shop should be in close proximity to the 
foundry, and not in some out-of-the-way place 
as was often the case. Pattern-shop necessities, 
such as screws, dowels, glue, timber, etc., should 
always be in stock and so disposed, in cupboards 
or racks, as to be easily to hand. 


Proper storage of patterns was essential. Suit- 
able accommodation must be provided for this 
purpose. The varying sizes of the work handled 
in the non-repetition shop had to be considered, 
and room was of vital importance. It was cer- 
tain that 100 castings of one design could be 
made much more cheaply than the same number 
of castings, all being of different designs. In 
the economy thus effected the purchaser shared 
fully, because a foundry was glad to encourage 
such a customer and make concessions to him. 
But it was not easy to follow that example in a 
non-repetition shop. There must be co-operation 
between the foundry and the pattern-shop, and 
careful observation and planning in the design 
and construction of patterns suitable for mould- 
ing machines or for hand-moulding. Therefore, 
the work should be graded. By that he meant 
that certain patterns, from which a number of 
castings were to be produced, would be classed 
as machine-moulded jobs and constructed for 
that purpose; other patterns, from which one or 
two only were to be produced, would be classed 
as hand-moulding jobs, unless the simplicity of 
design made it possible to utilise the pattern 
for machine moulding without throwing any 
extra cost on the pattern-shop. 


Organisation of Machine-Moulded Jobs. 

The pattern-shop should have a list of the 
sizes of boxes used by the foundry on all 
machines. When constructing patterns, this list 
gave a guide to the adaptability of a pattern to 
various sizes of boxes. Each machine should 
have a number, and the pattern should be 
stamped with the number of the machine on 
which it was to be moulded. This method should 
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ensure a steady flow of work to each machine; 
errors could easily be traced and checked and 
rectified immediately. The size of box used on 
each machine being known, the pattern-shop 
was also given the necessary sizes of plates. A 
facsimile of each plate should be retained by 
the department. 

The plates and boxes would bear the corre- 
sponding numbers of their respective machines. 
All the plates would be drilled to a jig corre- 
sponding with the holes in the moulding-boxes. 
During this operation the holes necessary for 
the dowelling or fastening of patterns to the 
plate were also drilled. A good method was to 
have a hole in the centre of the plate—the hole 
might vary according to the size of the plate— 
and metal spigots made to suit the hole. 
Smaller holes were then drilled mathematically 
round and away from the centre hole. This 
method was very adaptable when work of a 
circular nature was put on the plate; for 
irregular patterns it could be arranged easily 
by using the large hole in the centre of the 
plate and one of the smaller holes. In each case 
the centre line was taken central between the 
snug holes on the plate. 

A good guide for the setting of patterns on 
the plate was to have these centre lines cut 
into the plate during the process of machining. 
Another method, quite as good, was to incor- 
porate the above but to have the plate machined 
to resemble a square paper graph, say of 1-in. 
squares, or larger if necessary, to suit the size 
of pattern in operation. These methods of set- 
ting the patterns not only saved considerable 
time for the patternmaker but also ensured 
greater accuracy of working. 

Split patterns, half patterns and whole pat- 
terns often adapted themselves to the machine, 
owing to the simplicity and uniformity of de- 
sign; but when the patternmaker was up 
against work of a more intricate character, in- 
troducing such things as overhangs and recesses, 
careful study was needed to get over the dif- 
ficulties. The simplest method was the intro- 
duction of a core to do away with the over- 
hang or recess, and at the same time ensure 
a straight draw from the mould. This method 
was not appreciated as it should be by some 
foundrymen, but it was really a simple get-out 
from those difficulties, and it cut out the 
drawing in of loose pieces and the consequent 
interruption of the process of the jolt. In 
many cases it was quite profitable to block the 
whole pattern up, in order to facilitate jolt 
ramming, provided a suitable number were re- 
quired off the pattern, the result being that 
practically all the mould was completed by 
cores. 


Core Making. 


In such patterns as these the patternmaker 
allowed a medium amount of taper on each core- 
print face, thus ensuring a clean lift from the 
sand at the end of the jolt. The core boxes 
were then constructed to match to the taper in 
the pattern, thus giving the assembly of the 
cores in the mould a dovetail arrangement and 
thereby guarding against the walls of the mould 
being rubbed by the passage of the core print 
into the position and thereby precipitating the 
loose sand into the bottom of the mould. When 
made in this fashion the cores sit securely in 
the mould and at the same time ensure good 
contact with adjoining cores or with the face 
of the mould. In many cases, by the careful 
placing of a core, quite a number of jobs can 
be turned into what is commonly termed in 
the foundry a fiat box. These are jolted in one 
half-box only. 

Another method commonly used where he (Mr. 


Yates) was employed was the adoption of a 
piston print with the runner and riser attached 
to the core. On the simpler class of work this 
method made the job absolutely fool-proof; also 
there was far greater production in less time 
owing to the adaptability to the machine and 
only one half-box being used. 

When the patterns were finished and had re- 
ceived the necessary varnish and colours indi- 
cating cores, machined surfaces, etc, they were 
sent down into the foundry and a sample of 
each job was cast. This sample was dressed and 
checked by the patternmaker or foreman, so, 
if there was any error in the job or the lipped 
casting, it could be rectified before the job was 
allowed to run its full course. 

In many cases it was a paying proposition 
to make a number of patterns off one design 
so as to increase production by getting two or 
three castings in one box, or, if necessary, to 
arrange them for multiple moulding. The pro- 
duction of left and right patterns was often a 
costly job in the pattern-shop owing to the pro- 
duction of the same pattern twice, one being 
left hand and the other right hand; therefore 
if there was any possibility of machine-moulding 
the job it was always advisable to prepare it 
that way in order to balance the time and ex- 
penditure and make it a profitable outlay. Some 
patterns of this nature could be made to hand, 
using one pattern only, but with the prepara- 
tions made for each hand and the pattern con- 
structed to facilitate the removal of the handing 
pieces necessary to convert it into a right-hand 
and left-hand job. 

Expenditure was a big item in the pattern- 
shop and often a cause of controversy between 
the department and the employers, but it was 
the starting point and basis for production. 
Take, for instance, the class of work in which 
there were only one or two castings of the 
pattern. In those cases expenditure was often 
a sore point. As it was impossible to adhere 
strictly to mass-production methods an alterna- 
tive had to be found. Usually a skeleton pattern 
or strickling was adopted. Although a little 
more labour was thrown on the foundry it was 
a way of reducing the cost of production. 


Mr. Yates proceeded to give examples of 
various jobs in this simpler class, and describe 
their construction in regard to adaptability for 
machine moulding. 

No. 1: Shield for Paper-making KRolls.—This 
is simply a plate-pattern job; but when there is 
not a run of boxes of standard size the method 
illustrated in Fig. 1 is adopted, leaving at the 
same time a flat top. Only one-half box is used. 

No. 2: A Single-flange Pulley, prepared for 
Jolt Moulding.—This also is moulded in one-half 
box only, the bottom half of the pulley leaving 
its own impression in the sand and the top half 
being formed by a core. Double-flange pulleys 
could be prepared in the same manner, but 
leaving the bottom flange loose, a recess being 
turned into the pattern for this purpose. 

No. 3: A Bearing Base and Cap, showing 
Pattern Construction. — This gives an outline 
of what has really become a block pattern, the 
mould being formed by the cores. The prints 
are given a medium amount of taper; this 
ensures a good draw and good fitting cores. 


Moulding-Shop Method and Equipment. 


Many changes had taken place in the mould- 
ing-shop during the last few years. The intro- 
duction of labour-saving devices, such as jolt 
machines, sandslingers, turn-over machines, 
pneumatic rammers and numerous other devices, 
had increased efficiency and output. The lay- 
out of the foundry for this kind of production 
was an interesting problem. Every inch of 
space was valuable and should be utilised, but 
the overcrowding which occurred in quite a 
number of factories must be avoided. More 
attention should be given to the standardisation 
of moulding-shop tackle. There should be lighter 
boxes of standard sizes, the necessary weighting 
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and cramping equipment should be easy to handle 
and occupy as little space as possible. Means 
of transport had progressed rapidly in both 
haulage and lifting capacities; speed and smooth- 
ness of working were thereby greatly increased. 

The plain-jolt was the simplest type of machine 
in operation in the foundry. There were several 
other types of machines with pattern-drawing 
arrangements and turning the mould over after 
it had been rammed. Jolt-ramming had its own 
distinct advantages. The sand, when rammed, 
was of a fairly even density, more particularly 
so near the face of the pattern or core box; it 
became less dense the farther away it was from 
the pattern or core box. Another commendable 
feature was the absence of venting, due to the 
uniformity and packing of the sand, as compared 
with hand-rammed moulds. For this reason 
jolt-ram moulds were less likely than unevenly- 
rammed moulds to produce scabbed castings due 
to ‘soft spots.’”” Compared with the tedious 
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hand-ramming methods, much time and energy 
was saved. 

On this type of machine boxes varying in size, 
up to certain limits to suit the area of the 
machine table, could be used. They should be 
rigid in construction but retain some degree of 
lightness. There were now on the market quite 
a number of boxes which were unique in con- 
struction and included all those features. 

Pattern-boards and metal pattern-plates should 
be strong and rigid, so as to eliminate the risk 
of vibration during the ramming operation. 
This vibration greatly altered the density of the 
sand, and trouble occurred. : 

The site and the installation of these machines 
were important factors. The class of work and 
the quantity produced had to be taken into con- 
sideration. The site should be in close proximity 
to the drying stoves and the core shop; there 
should be facilities for easy access to the casting 
arrangements, and for the conveyance of 
material, and there must be room for stacking 
boxes and patterns. There should be a sys- 
tematic procedure in the series of operations. 
The boxes needed careful consideration ; in many 
cases the joints were machine-faced, the pins 
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and pin-holes were accurately machined and 
assembled. The clearance between the pin and 
the pin-hole varied; where he (Mr. Yates) was 
employed the clearance was about three to four 
thousand in difference. 


Turn-Over Jolt Machines. 

The turn-over machine performed a series of 
operations in this rotation jolt, turning over 
the mould; a vibratory movement to release the 
pattern from the sand; drawing of the pattern; 
finally the box, with mould completed, being run 
off the table for the crane to pick up and deposit 
in its allotted space on the foundry floor, pre- 
paratory to being cored up and cast. Whilst 
the crane was performing this operation the 
moulder had turned the table back and adjusted 
the machine back to its original starting point, 
ready to receive the next box which the crane 
brought on its return journey, thus completing 
the cycle of operations. 
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The plain jolt was also used largely in the core 
shop for the jolting of cores, and proved a great 
boon when used in conjunction with oil-sand. 
The core shop should have its own lay-out, and 
jolt machines installed in this department should 
have their own separate working arrangements; 
they should not be confused with the general 
class of work performed by the hand method. 
Suitable storing racks should be arranged for 
the storage of cores without any risk of them 
being damaged or misplaced. Machines in the 
core shop were run in unison with machines in 
the moulding shop, to ensure that the moulder 
received his proper supply of cores dried and 
ready for coring-up operations. Many types of 
stove were in use. At his own place of employ- 
ment they used a stove with a large flue area 
and a hot chimney stack, to lift the moisture 
out of the stove. It had proved to be excellent 
for drying any core, whether oil-sand or not. 

The introduction of oil-sand into the foundry 
had been a great gain for mass production 
methods on account of the saving in labour and 
time. Oil-sand cores were composed of sand 
grains, a resinous bond, and air spaces. When 
properly dry the structure of the core was rigid, 
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combined with great strength, and it had good 
venting properties. The absence of irons was 
particularly noticed in many cases. The cores 
would not absorb moisture, and this was an im- 
portant factor where light intricate castings 
were produced. 

Oil-sand cores were less liable to produce blown 
castings than the non-resinous cores. 

It was not a difficult matter to adapt the 
tackle and the machines according to whether 
there was a great or small quantity of work to 
be produced, provided the patterns were suitably 
arranged for the machines. 

Room around the machines was an important 
item. It was needed not only for the stacking 
of the boxes but also to provide space for the 
finished moylds at the end of a day’s operations 
preparatory to castings. It was quite a simple 
matter to calculate the area that would be occu- 
pied by the working of these machines, and that 
area could be allocated. 

The placing of the finished moulds on the 
foundry floor should be arranged to take as little 


space as possible. The usual method was to 


arrange them in parallel lines, all the runners 
being on one side and all the risers being on the 
other side. Passage was allowed for the metal 
to be brought to the jobs. 


Gating. 

The gating of machine-moulded jobs was an 
interesting problem, the main object being to 
get a clean casting with the minimum of 
dressing. An interesting method used on small 
work was to make the gate in the shape of a 
cone, the downgate being on top and adjoining, 
and the bottom rim of the cone just touching 


| the casting. This cone, he imagined, acted as 


a sort of filter to the metal, and it was mostly 
used for highly-polished work or work that re- 
quired good clean castings. Unnecessary ampli- 
tude in the gating of moulds should be avoided, 
since the waste metal had only the value of scrap. 

These methods employed in the foundry were 
bound to have an effect in the machining and 
finishing shops; because the castings produced 
being of uniform size, machining allowances 
could be more standardised and very little waste 
was accumulated. 


Fettling Department. 


In the dressing or fettling department the 
plant varied according to the size of work 
handled; in his opinion, this department was 
generally neglected, and the lack of improvement 
increased the costs against the foundry. In 
most foundries the dressing of castings was done 
largely by hand, although there was some labour- 
saving plant such as tumbler barrels and sand- 
blast plant. Haulage and lifting tackle in this 
department should not be confused with the 
foundry tackle; if this was allowed to happen 
serious congestion and delay might be caused. 
Separate dressing-room should be allotted to 
heavy and light castings, with a view to obtain- 
ing easy transit to the machining and erecting 
shops. In the practice to which he was accus- 
tomed the castings were subjected to careful 
scrutiny after being dressed, and if any errors 
were discovered, replace notes were delivered to 
the foundry. 


Raw Material Handling. 

The handling of raw material required careful 
planning. There was an immense range of 
material to consider. Sand was an important 
factor and required ample space for classifica- 
tion. Usually it was on the ground occupied by 
the sand-mixing plant, in close proximity to the 
foundry. Bins or large hoppers were used for 
reserve material, such as road sand, red sand, 
sea sand, each variety having its allotted space, 
ready for the sand mill to draw upon in the 
mixing operations. 

Sand mixing was an occupation of its own. 
Experience and a knowledge of the class of work 
handled by the foundry were important factors. 
A constant supply of sand was always wanted 
by the moulding shop. Therefore, to maintain 
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the constant supply, it was essential that the 
sand-mixing plant should have its own time-table 
when one or more varieties of sand were being 
manufactured, such as loam, facing sand, back 
sand and oil-sand. 

Another class of raw material was that handled 
during the melting operations—pig, scrap, coke 
and other raw materials for the cupola. These 
were stacked or stored separately in suitable 
quarters. During the blowing or melting of 
the metal much labour was employed, and it 
was the desire of every foundryman to reduce 
the amount of this labour. This might be 
effected by employing automatic devices and 
cutting down the handling operations to a low 
percentage, thereby reducing melting costs. 
Strict supervision should be maintained before 
and during the melting operations, the standard 
coke bed and coke charges being kept relatively 
low and strictly to working arrangements. The 
cupola should be carefully controlled by the 
metallurgist and the foundry foreman. 

Discussion. 

Mr. T. Makemson, in proposing a vote of 
thanks to the author, said he had had a good 
deal to do with the Junior Section of the Branch, 
and, therefore, it was with great satisfaction 
that he welcomed this contribution by one who 
had prepared himself for membership of the 
Branch by his work in the Junior Section. A 
year or two ago Mr. Yates won the John Wilkin- 
son Medal, competed for by members of that 
section. Later he submitted to the juniors a 
Paper, which was in some respects original and 
was thought to be so valuable that it ought to 
be given a wider field, after being amplified. 
That had been done and the members knew the 
result. They must all be proud of the ability 
to which the Paper testified, and of the courage 
which was needed to overcome the reluctance 
to read a Paper of this type before an audience 
of seniors. Mr. Yates modestly disclaimed any 
intention to take up the attitude of teaching his 
elders; the way he put it was that he wanted 
to put before them the results of his observa- 
tions, for what they were worth, as a basis for 
discussion. But whether a foundryman was 
young or old, if he were observant he would find 
something which others could usefully apply. 

Mr. R. W. Srusss seconded the vote of thanks. 
He remarked that it was indeed a pleasure to 
listen to a Paper which must convince the 
audience that the Junior Section was doing very 
valuable work. There was good material in the 
foundry shops, if it could be turned to good 
account, and the Junior Section was established 
to do that. 

Mr. Yates, in responding, said it would be to 
the benefit of the foundries themselves if the 
people who had charge in them would give a 
little encouragement to youths who were trying 
to become efficient in their craft. Unfortunately, 
there were too many in the moulding shops who 
seemed not to be really interested in their jobs, 
who never went to technical classes and did not 
try to get training. 

Mr. J. Hoe referred to a statement by Mr. 
Yates that the piston print arrangement on the 
smaller class of work made the job absolutely 
fool-proof for the moulder. The pattern being 
made into what is termed a block pattern, the 
mould is completed by cores which suit the prints 
on the pattern. Mr. Hogg said that, where 
unskilled labour had to be employed, presum- 
ably that would be necessary, but the average 
moulder was quite capable of making those jobs; 
they could be safely left to him. But, in his 
opinion, judging from what he had heard and 
seen, the time would come when, with improv- 
ing trade, a shortage of skilled labour would be 
felt. For that reason these observations by Mr. 
Yates were the more valuable. They would 
direct attention to the various methods which 
had been adopted, and probably those methods 
would be adopted more extensively. He would 
like to know more about the drying of the cores. 
Was coke or producer gas used? Could Mr. 
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Yates give data as to the cost of drying the 
cores? Were they made by men or boys? 

Mr. Yates replied that the cores were made 
by men and boys in oil-sand. The cores were 
kept one day in reserve, that is, there were two 
days’ supply of cores, one-half being in course 
of moulding, thus there was no waste of space 
through needless storing. The type of stove 
used was a producer-gas-fired Hyslop furnace. 

Mr. J. Masters said it might interest the 
members to know that numerous jobs were being 
done by the jolt machine, including locomotive 
cylinders and locomotive castings. As an example 
he would mention one intricate casting which 
had been made into an absolutely plain straight- 
forward job. It was a cylinder which, up to a 
few years ago, was made by the old-fashioned 
method in a four-part box; at the present time 
it was being made in a two-part box. All the 
mould was completely blocked out and cored, 
the cores being bolted to the top sides. That 
simplified the moulding. Everything was 
assembled by jigs, and the cores were simply 
held together. The result of that method of 
working was a minimum of wasters; the wasters 
for the last twelve months were less than one per 
cent. Several thousand cylinders had been cast 
in that way. To have economic working it was 
essential to have the temperature of the stoves 
controlled. If a battery of stoves was installed 
(which he held to be the only safe way of drying 
cores), a definite time should be given to the 
drying, according to conduct of the stove and 
size of the cores being dried. There was, for- 
tunately, a happy medium and a margin of 
tolerance for each class. If the temperature 
was maintained somewhere in the neighbour- 
hood of 400 deg. F., they would be perfectly 
dry, provided there was an ample supply of free 
air. He knew a firm who had gone to the ex- 
pense of putting in a battery of stoves and, no 
matter what size the cores were, 400 deg. F. 
was never exceeded. Small cores were dried in 
about 20 minutes; larger cores were obviously 
baked for longer periods. Continuous casting 
went on from 8.30 in the morning until 5 o’clock 
at night. 

Mr. Yates had described the setting of patterns 
on a jolt-ramming machine. He gathered that 
the method used was to have a centre spigot, 
according to the size of the pattern, and another 
dowel in a hole a definite distance from it. Pre- 
sumably that second hole was to be to a right- 
angle line, drawn at right-angles to a line drawn 
from the centre line. That method was adopted 
in a foundry where he worked some 25 years 
ago; it was adopted on the first jolt-ramming 
machine they installed. He knew quite well the 
method of using the core for the top part, and 
he could assure those who had not tried it that 
it was a commendable method. One invariably 
had a dry-sand bottom for the runner bush by 
simply placing on a shell bush, and there was no 
difficulty with regard to the metal boiling over. 
In regard to the ball-washer, why not employ 
the Ronceray gate on that? He thought it was 
a typical case where the spare metal could be 
reduced to a minimum. For a casting of that 
size one would not need much metal for the 
runner. 

Mr. Yates said for the setting of patterns on 
the plate they used a standard centre in the 
shape of a circular hole of standard size. This 
hole was definitely central with the plate and 
box used. The vertical and horizontal centre 
lines were machined on the plate; for irregular 
patterns the smaller holes in the plate were of a 
size to suit the standard dowels used by the 
pattern shop, these holes being drilled on the 
two centre lines and relatively equidistant from 
the centre or locating hole (see Fig. A). Loose 
pins were used in the moulding box. 

Mr. R. A. Mites said Mr. Yates had pointed 
out that it was an advantage to have the pattern 
shop in close proximity to the foundry. Yet in 
how. many workshops or foundries did . that 
desirable condition exist? It was, however, a 
condition which warranted closer attention by 
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managements. In another matter Mr. Yates held 
the same view as older men, that the dressing 
shop should be distinct from the foundry. This 
again was desirable. But again there were not 
many foundries where that was the case. 

Mr. A. Sutciirre asked whether Mr. Yates 
used pressed steel boxes. If so did he find them 
better than cast-iron boxes? With regard to 
the pedestal body, he himself did not put cores 
in for the oil-ways. The method he had long 
been using was to put in a piece of tubing; it 
gave a clear passage and was better than cores. 
He took it the holes drilled in the plate were 
for screwing purposes, i.e., if one received the 
pattern set by two master holes, the other holes 
were simply for screwing purposes. He person- 
ally used a plate provided with many screw holes 
for jobbing plate work. The double-flanged 
pulley made in the way shown was costly. Could 
not the method employed for setting the bottom 
core be modified to set the top core also, and 
thus save core-sand? That would be much 
cheaper. Oil-sand was cheap if used correctly. 
Road-sand, he thought, was out of date. What 
was available under that name in the Manchester 
area was only ground-up stone; it was not the 
road-sand one handled 30 years ago. 

Mr. Yates said pressed steel boxes were used, 
and were of various sizes. The 2 and 3 ft. sizes 
were made by the firm, and were provided with 
an internal flange. 

Mr. Masters said he could assure the 
members the boxes made to-day were quite good. 
One firm had been using one set of box for at 
least two years. 

Mr. Hopwoop said Mr. Yates had chosen a 
very wide subject for his Paper, and a general- 
ised Paper was never definite on any one subject. 
He would advise Mr. Yates to specialise more. 
The members would certainly be glad to listen 
to him. 

Mr. Martin said he would be glad to hear 
something about the jolt ramming machine, and 
particularly the moulding machine. At the 
visits which were made to works he had been 
careful to examine the moulding machines. He 
claimed that with a moulding machine the 
pattern should leave the machine through a 
stripping plate, but in some shops he had seen 
the moulders draw patterns three or four times 
before getting a good mould. If these difficulties 
were overcome he thought there would be 
the increased production which was so much 
desired. ae 

Mr. C. W. Kent was against specialisation 
for the younger members; they should keep an 
open mind on foundry matters in general. 

Mr. Yates said he had read quite a lot about 
the plate-stripping machine although he had not 
seen one, and he thought it would be rather 
costly in a non-repetition foundry. The plain 
jolt or turn-over was a better machine for work 
of that description. No doubt it was a success 
when the castings were all of one or similar 
design. In most cases, in the foundry he was 
associated with, the patterns were specially tried 
out to ascertain that they gave a clean lift 
from the moulds. If there were any loose parts 
they were put on dovetail slides, these being 
flush with the pattern-face. These slides were 
left in the mould after the drawing operations, 
afterwards being released and drawn-in by the 
moulder. 

The Brancu-PRresIDENT said he had anticipated 
some comment would be made on continuous 
casting. To his mind moulding-machines were 
obsolete ; they did not go far enough. Particu- 
larly was that so in foundries concerned with 
textile engineering castings. A moulder working 
by hand could put down nearly as much work 
as a moulding machine. One heard a great deal 
about what was done in the motor-car trade, 
but that was practically a new industry, and the 
foundries which produced the castings required 
by it had not moulders such as those found 
elsewhere who, by years of practical work, had 
“become specialists in particular classes of work. 


(Continued on p. 365.) 
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Sponginess in Cast Iron." 





By J. Butterworth. 





Sponginess in cast irons is one of the most 
troublesome and least-understood problems that 
confront foundrymen. The revised specifications 
for cast iron are causing more attention to be 
paid to this defect than was demanded in the 
past, when blow-holes, pin-holes, dirt-holes 
caused by oxidation of the metal, and holes 
caused by sand or slag, were classified under the 
one heading—sponginess. By examining each of 
these defects separately the foundryman of to- 
day is beginning to cope with the first and last 
of these difficulties. The pin-hole resulting from 
occluded gases, and the dirt-hole caused by oxi- 
dation of the metal are, however, still without 
real remedies, and it is with these two defects 
that the author wishes to deal. 

When the skin of a casting is being machined 
off and a number of small holes and dirty 
patches are discovered the foundryman is invari- 
ably unable to explain the presence of the dirt 
and holes. The pin-hole is a small hole resem- 
bling a bubble, with a perfectly smooth inside; 
the other defect is a patch of dark-coloured 
scales or grains, which may sometimes be scraped 
out, leaving a rough depression and which is 
often distinguished as dirt. Moulders have been 
frequently accused of failing to skim the metal 
clean or of having dirty runners and improperly- 
cut gates, thus allowing dirt to get into the 
castings. Many methods have been devised in 
order to eliminate it, but all have failed, because 
the dirt is actually formed at the time when the 
mould is being filled with metal. 


Sources of Dirt. 

When molten metal enters a mould, dirt from 
three distinct sources at once begins to accumu- 
late. Primarily, a certain amount of erosion 
of the mould is caused by the flow and heat of 
the iron, and the dust so formed naturally rises 
to the top of the metal and generally accumu- 
lates in one place, forming the first dirt-spot; 
secondly, oxidation of the different constituents 
of the iron forms an impure, cindery-complex 
oxide, with which may be classed any particles 
of slag mechanically retained by the metal. IJf 
the mould is of a considerable size, the amount 
of air it contains will naturally exert an appre- 
ciable action on the iron, and the agitation of 


the metal filling the mould will assist the libera-: 


tion of this retained slag, which then rises to 
the top, forming a second dirt-spot. An illus- 
tration of this can be demonstrated by making 
a long box, say 12 in. deep and 14 in. dia., 
surmounted by a 3-in. dia. riser. The gates 
should be cut in thin sprays, say about } in. 
thick x } in. wide, four in number, so that they 
are opposite in pairs, and run near the bottom. 
During casting a feeding rod placed down the 
riser is withdrawn so that the end touches the 
surface of the rising metal. A surprisingly 
large knob of dirt will follow the rod. 

The third cause is the action of the steam 
generated by the heat of the metal from the 
moisture of the sand. A chemical reaction is 
set up between the steam and the molten metal 
which results in a formation of oxide of iron, 
and hydrogen. The hydrogen escapes through 
the vents or joints, burning with a blue flame, 
and the oxide of iron, being lighter than the 
iron, again rises to the top, resulting in a third 
dirt-spot. It resembles scale from a blacksmith’s 
anvil, and its size varies with the amount of 
moisture present in the sand, the temperature 
of the metal, and the time required to fill the 
mould. No matter how careful the moulder may 
be, the author is of the opinion that dirt from 
these three sources accumulates, more or less, 
in every green-sand mould. 





_* A Paper read before a recent meeting of the West Riding of 
Yorkshire Branch of the Institute of British Foundrymen, Mr. 
W. G. Thornton presiding. 


If this dirt cannot be kept out of the mould, 
naturally one will ask whether it can be 
remedied before the iron becomes solid. It is 
possible, but the risk of scabbing is involved. 
If a mould is quickly filled with a good-quality 
iron, as hot as it can be melted, generally speak- 
ing the casting will be fairly clean and free 
from dirt. Unfortunately very hot iron causes 
increased erosion, which means rough surfaces 
and an accumulation of dust on the top of the 
casting. It also involves the increased liability 
to shrinkage holes and scabbing. Therefore, 
unless the greatest care is exercised, more cast- 
ings would be lost than gained by adopting this 
method. 

A well-made mould for light, thin-sectional 
castings will stand the iron as hot as can be 
melted in the cupola, but such an iron is unsuit- 
able for moulds of medium and _ heavy-weight 
castings. The author advises one to choose the 
lesser of the two evils. 


Pin-Holes. 


The pin-hole is a small hole resembling a 
bubble, and often is mistaken for a blow-hole. 
This is wrong and misleading, because a blow- 
hole is caused by a rush of gas or steam through 
the metal. It results from sand being too damp 
or by not being properly vented. Hence the 
steam and gases are generated faster than they 
can pass through the walls of the mould. They 
are forced to come up through the metal, some- 
times doing so with an explosive violence. The 
contents of the mould that has blown are gene- 
rally a piece of rough scrap, and can be seen 
during dressing, but the pin-hole is seldom seen 
until the upper surface of the casting has been 
machined. 

Iron occludes when solid oxygen, carbon 
monoxide, nitrogen and hydrogen. The first 
three gases can be dissolved by the iron in the 
cupola as it is melting, and may result from 
poor melting conditions. Their origin may be 
traced to the use of low-grade pig-iron, poor 
quality scrap, inferior coke, low coke-bed, too- 
low coke-ratio, too-high blast-pressure, and 
wrong fluxing, which tends to oxidise the metal 
or melt cold. Hydrogen originates in the mould 
from decomposition of the steam. 

These small pin-holes are formed by an excess 
of these gases, dissolved in the molten metal, 
as they are liberated when the iron is nearing 
solidification. Some foundrymen state that 
sulphur causes this defect, but the author dis- 
agrees with this theory, because if the holes 
were produced by sulphur, when broken and 
examined by the lens they would show a white 
specular fracture. The holes actually show a 
grey fracture identical with the metal in which 
they occur. In the case of a mould filled with 
molten metal held in solution will be an amount 
of hydrogen, oxygen and carbon monoxide. As 
the metal cools towards its freezing point, so 
the amount of gases it is able to occlude de- 
creases. Therefore, the amount of gases exceed- 
ing the capacity of occlusion of solid iron will 
begin to separate out in the same manner as 
an excess of salt dissolved to saturation in 
boiling water will separate out as the water 
cools. 

A number of gas bubbles will form through- 
out the height of the casting and begin to rise 
through the still-liquid metal. They will con- 
tinue to rise until they reach the top of the 
mould unless they are stopped by some pro- 
jecting portion. From here they would pass 
through the sand, but this is impossible, as the 
cold sand has formed a thin skin of iron next 
to it, and so prevents the gas bubbles from 
escaping through the pores or vents in the sand. 
Thus they are trapped, just underneath the skin 
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of the casting, where they are found during 
machining. Obviously, these gas bubbles are 
liberated in every part of the mould, for the 
upper surface of any projection, whether it be 
near the top or bottom of the mould, is liable to 
be pitted with them. 


Effect of Silicon Content. 

The author recently read an article on this 
subject which advocated an increase in the 
amount of silicon as a remedy. As proof of 
this, the writer instanced that castings of white 
iron, which has a very low silicon content, are 
much more liable to what he termed blow-holes 
than those of grey iron, which contains a greater 
percentage of silicon. The author does not 
think that an increase in silicon would have any 
effect; to prove this, assume that white iron 
has the greatest liability to this defect. How is 
it that malleable-iron castings machine perfectly 
clean and yet one finds this defect in grey irons 
which contain 3 per cent. silicon? 

At present, the only way in which the number 
of pin-holes can be reduced—not actually cured, 
though a casting is occasionally free from this 
defect—is to pour the metal as hot as possible 
where practicable. By so doing, the metal is 
able to heat up the cold interior of the mould, 
allowing more time before the skin of solidified 
iron forms next to it. The whole body of iron 
remains molten, and when the gases are liberated 
as the solidification-point is being neared, they 
can, on arriving at the top of the casting, pass 
away through the mould, and are not kept in 
by a coating of solidified metal. Only the last 
few to separate out are liable to be trapped on 
account of the outside of the casting setting 
first. This is the old-fashioned method, but it 
is the most reliable method known at present 
to secure a casting with the least amount of 
dirt and the smallest number of pin-holes. In 
trying to avoid the trouble of sponginess, how- 
ever, the moulder is likely to meet with shrink- 
age holes, scabbing and roughness. Even then 
it is impossible to guarantee the complete ab- 
sence of sponginess. 


Dry-Sand Moulds. 

The high temperature only removes the iron 
oxide formed by oxidation by the decomposition 
of the steam, which’leaves a cindery, slaggy 
matter, and the dust from erosion untouched. 
No one can be certain that all the dissolved gases 
will be liberated before the outside of the casting 
has set. The author thinks it advisable to pay 
great attention to facing-sands and _ backing- 
sands or floor-sand, associated with hot melt- 
ing and casting the mould at a temperature 
most suitable to the nature of the casting. 
Another method to minimise the pin-hole trouble 
is a dry-sand mould, cast hot for preference. 
This would enable the occluded gases to escape 
more freely, because the metal would remain in 
the fluid state longer on the outside of the cast- 
ing before a skin of metal formed; there would 
be no severe chilling effect caused by damp sand, 
and that being so, the occluded gas has more 
time to escape. No iron oxide would be formed 
through oxidation, by the decomposition of the 
steam. A dry-sand mould is not a cure, but it 
is a step in the right direction. In a green-sand 
mould the best manner to secure soundness is 
to cast the part to be machined face downwards 
wherever possible. It would then be free from 
sponginess, but if circumstances compel that part 
to be cast at the top, then a liberal allowance 
should be made for cutting off, thus eliminating 
the unsound part. 

It is axiomatic that the top side of a casting 
will be more or less spongy. The author is sure 
that if science and manual practice will only 
work amicably together this trouble will dwindle 
as has, say, the scabby defect. 


DISCUSSION. 
The Presipent (Mr. Thornton), opening the 


discussion, said he felt that Mr. Butterworth 
had himself given in the latter part of his 
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Paper the solution to many of the foundry- 
man’s troubles. As to the question asked by 
Mr. Butterworth, that was a matter which 
probably only a chemist could answer. 

A Memper: It is generally recognised, I 
think, that two metals torm nitrides. 

Mr. H. Forrest said nitrogen was dissolved 
in steel; but he thought the possibility of it 
being a compound of iron had not been fully 
investigated. It would remain as an occluded 
gas, but he did not think it would have any 
injurious effects. 

A Memser: Is there a definite compound of a 
nitride of iron? 

Mr. Forrest: There is a compound formed of 
iron and nitrogen. 

Mr. Forrest said that in pin-holes there was 
sometimes a little ball of metal in the corner 
and very often loose, like a pellet. Generally 
these consisted of iron sulphide, and he thought 
the formation of such holes was usually due to 
sulphur. 

The Prestpent said he was glad to hear a 
speaker define a blow-hole as distinct from a 
pin-hole. It was sometimes difficult to differ- 
entiate between the two by examination, and 
only by analysis could one definitely say one 
was a blow-hole and one was a pin-hole. The 
question by Mr. Butterworth as to why malle- 
able iron castings were always sound was inte- 
resting, and he (Mr. Thornton) thought the 
reason was that they were cast very hot. If 
foundries would cast hotter and make the mould 
strong enough to stand the temperature they 
would, he thought, avoid a good deal of trouble. 

Mr. H. Sayers (Leeds), moving a vote of 
thanks to Mr. Butterworth for his Paper, re- 
marked that the main thing to do with metal 
was to get it in a mould with as little agitation 
as possible, and that would do away with much 
of the dirt. 

Mr. Berry, seconding, said there was not 
much doubt that sponginess in castings was in 
some cases due to the iron. Mr. Butterworth 
had spoken more of the top of the mould, but 
if one had several cross sections one would find 
one had it as much at the bottom of the mould 
also. He (Mr. Berry) thought many of these 
troubles could be overcome by experience and 
observation, but he quite agreed as to the im- 
portance of eliminating agitation. Many of 
these blow-holes did not occur twice, because as a 
result of experience one ran it at a different 
place, or cast at a little higher temperature or 
took more care in some other way. 


Mysterious Defect. 

Mr. Forrest raised a problem of a blank 
wheel with H-section arms. The wheel was 
2} in. thick with 6 in. width of face. When 
teeth were being cut a hard ball of metal was 
found, with a white section gradually becoming 
grey towards the centre. It was about halfway 
between two arms and between the top and 
bottom of the face. The ball was about 1}-in. 
dia. It was cast in a dry-sand mould. The 
nodule was analysed and was found to be of the 
same composition as the rest of the material. 
It was not due to sulphur. 

The Prestpent said appearances suggested 
that the trouble was due perhaps to droppings 
due to a faulty plug, or some foreign matter 
had got into the mould. 

Mr. R. D. Wetrorv thought it might be 
useful to the industry in general if a description 
and sketch of that defect could be sent to THE 
Founpry Trape Jovrnat and see if the problem 
could be solved from somebody’s experience. 

In a brief further reference to the subject of 
sponginess, as raised by Mr. Butterworth’s 
Paper, Mr. Forrest thought the composition of 
the iron had much to do with it, and particu- 
larly the carbon and the phosphorus contents. 

The Presipent introduced an old problem of 
his own experience, to which he had eventually 
found the answer. It was a case of a solid cast- 
iron ram into which a hole had to be drilled. 
The ram seemed to be perfect and was complete 
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but for the hole. During the drilling of the 
hole, however, the drill was broken by a ball 
of metal in the middle of the solid ram. The 
solution, as he found, was that the metal had 
cooled from the outside first, and the mixture 
had an _ excessive phosphorus content. The 
metal had gradually squeezed the phosphorus 
eutectic to the middle and it had solidified to a 
very hard block. 

Mr. Fornest said in the case of the wheel he 
had mentioned a cause of that kind had been 
looked for, but did not provide the solution to 
the problem. 








Book Review. 


Impurities in Metals: Their Influence on 





Structure and Properties, by Colin J. 
Smithells. Published by Chapman & Hall, 11, 


Henrietta Street, Covent 
W.C.2. Price 18s. net. 

The quality of Dr. Smithell’s work is already 
known to us through his previous publications, 
and especially from those relating to tungsten. 
In these days of high efficiency in all branches 
of engineering, the subject of impurities in 
materials is becoming of exceedingly great im- 
portance. To realise this we have only to con- 
sider the effects of small quantities of foreign 
elements on the properties of such a metal as 
copper. In his book, the author has considered 
the effects of impurities on the characteristics 
of metal, among which we find reference to 
mechanical and_ electrical properties, and 
corrosion resistance; and he has related his con- 
clusions to the structure of the metal as revealed 
by the microscope and by X-ray analysis. 

The first sections of the book deal with this 
consideration of the structure, both crystallo- 
graphic and atomic, and render it a valuable 
addition to the available works on _ metallo- 
graphy. Special mention must also be made of 
the considerations of the relation between cast 
and worked conditions and metallic structure, 
this leading up to some account of the properties 
of single crystals. A chapter on the structure 
of alloys follows. Admirable as these sections 
are, we cannot help feeling that they are some- 
what out of place in the present work, and can- 
not in the small space they occupy be in any way 
more than a brief sketch introducing the great 
branches of physical metallurgy to which they 
refer: more adequate accounts of which would 
be obtained elsewhere. 

The main part of the book deals with the 
influence of minor constituents on the structure 
and properties of metals. We agree with the 
author that this term serves his purpose better 
than does the shorter one of impurities, for 
under this heading he considers the influence of 
both impurities and additive elements, without 
the restriction of the prejudice which perhaps 
these terms imply. Under this heading we find 
reference to such interesting aspects of the 
subject as recrystallisation, ageing and modifica- 
tion, besides the better-known phenomenon of 
segregation. Special mention is made of im- 
purities in copper, and of gases in metals and 
the influence of non-metallic impurities and 
inclusions. Much interesting information on the 
electrical properties of copper containing various 
impurities leads to a consideration of the 
influence of minor constituents on the electrical 
and magnetic properties of other metals and 
alloys. In the last chapter the ever important 
subject of corrosion receives some attention, and 
the relationship between the various theories and 
the influence of minor constituents are discussed. 

The book contains much of interest, but we 
cannot help feeling that we expected more, and 
we look forward to the time when Dr. Smithells 
will follow up this work with another which will 
be somewhat less introductory. 

The book is well indexed, and the numerous 
illustrations greatly enhance the value of the 
work.—A. B. E. 


Garden, London, 
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Non-Ferrous Market Influences. 





By ‘‘ ONLOOKER.”’ 

It is interesting to note from time to time the 
effect which market movements in one metal 
have upon another in the same group, and in 
no case is this more evident than with the non- 
ferrous metals quoted daily on the London Metal 
Exchange. Broadly speaking, the quartette may 
be divided in two groups, viz. copper and tin, 
lead and spelter, and quite recently we have 
seen how the severe fall in the price of copper 
has dragged down the quotation for tin with it. 

There is, of course, no physical connection 
between these two metals as far as their every- 
day uses are concerned, for neither is a rival 
of the other. To some small extent limitation 
of the use of copper in alloys, ete., may reduce 
the demand for tin, but since the main use for 
this metal is in the manufacture of tinplates 
the state of that trade, considered in conjunction 
with stocks of tin and production, should be the 
deciding factor. No, the connecting link between 
the price movements of copper and tin lies in 
the fact that each metal is subject to speculative 
influences and to certain world events which 
affect them equally. Market sentiment is a very 
elusive but nevertheless a very real thing, and 
copper and tin, as the two most important 
members of the non-ferrous quartette under con- 
sideration, are very similarly affected, and tend 
to move together. While copper was indulging 
in its recent giddy climb, tin remained steady, 
but as soon as the break came in copper it 
created widespread uneasiness and was sufficient 
to bring about a reaction in tin. Had the posi- 
tion of this metal been really sound the collapse 
in copper might have influenced tin downwards 
to the extent of £5 or so, but since the 
“Group ” had been holding up tin, in face of 
an adverse statistical position for some months, 
collapse was inevitable. 

Turning to the lead and spelter pair, we find 
a rather different state of affairs existing. 
These two metals are, of course, subject to 
general outside influences in the same way as 
copper and tin, but they do also bear a fairly 
regular relation to each other in the values 
placed upon them. The quotation for lead 
usually stands at about £3 below that for 
spelter, and one of them is often referred to 
as dear or cheap in relation to its neighbour. 
Some years ago, when lead climbed up into the 
forties and passed the price of spelter, this 
metal began to be used as a substitute for lead 
in many directions. When the break came 
spelter fell as well as lead. 

The rise in copper during March and April 
was responsible for putting a good deal of 
stiffening into the aluminium quotation, which, 
though it has not moved at the time of writing, 
has been the subject of a good deal of bullish 
talk. At their present price levels the com- 
parison is all in favour of aluminium, but when 
copper was away down in the sixties the boot 
was on the other foot and there was a price cut 
in the white metal from £105 to £95, and even 
talk of a further £10 drop to check the tendency 
towards an increasing production and accumu- 
lating stocks. Now, one imagines aluminium 
producers saying to themselves, ‘“‘ If copper is 
worth £86, surely our metal should be selling 
at more than £100.’’ The argument is unsound, 
and it is to be hoped that the temptation to 
advance aluminium values will be resisted, for 
the stability of the lighter metal during the 
disastrous fluctuations in the copper price has 
brought it many friends. 

In the opinion of the writer the true economic 
level of electrolytic copper is round about £70, 
and at that level its relation to aluminium 
should allow both metals a fair chance of steady 
and even expanding production. The market 
values of these various non-ferrous metals 
cannot be said to bear any absolute ratio to 
each other, but, beyond a certain differential, 
dangerous situations tend to develop. 
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The Nature of Hardness and the Hardness 
of Metals. 


DISCUSSION ON HARDNESS BY PROF.C.H. DESCH AND MR. HUGH O’NEILL. 


At a joint meeting of the Yorkshire Section 
of the Society of Chemical Industry and the 
local branch of the Institution of Mechanical 
Engineers, recently held at the Hotel Metro- 
pole, Leeds, a discussion on ‘‘ Hardness ”’ 
was opened by Pror. C. H. Derscn, who 
dealt with ‘‘ The Nature of Hardness,’’ and Mr. 
Hvcu O'NeiLi, who dealt with ‘‘ The Hardness 
of Metals.”’ 


THE NATURE OF HARDNESS. 


Pror. Descn said the subject of hardness was 
of very considerable interest to chemists as well 
as to engineers, and it happened to be exciting 
much interest at present amongst those studying 
the properties of materials, whether from the 
engineering point of view or from the standpoint 
of the physicist. They all had a perfectly clear 
idea in their own minds as to what was meant 
by hardness, but it had proved impossible to give 
such a definition of hardness as to be expressed 
in a physical constant of the material. It was 
very difficult to relate a value for hardness to the 
other physical constants of a material, and such 
a relation was essential for definiteness. The 
difficulty arose in this way: they understood by 
hardness, resistance to change of form in some 
way or other. Generally speaking, they 
measured hardness either by indentation pro- 
duced by some harder material or by scratching, 
or other form of abrasion, or by some such pro- 
cess as the rebound of a hard ball from a sur- 
face. But India-rubber would give a very high 
value by any such method of testing; it was a 
substance with a remarkable amount of resili- 
ence, and so it escaped from those tests. 


Static Test under Certain Conditions of High Velocity. 


Whilst a substance was not hard when tested 
statically, it might, under certain conditions of 
high velocity, show quite a remarkable hardness. 
One of the most familiar examples of that in 
practice was the fact that extremely hard steel 
was cut by a dise of soft iron rotated at a very 
high speed. There was also the experiment in 
which a disc of cartridge paper was spun at a 
high speed on a spindle. When the speed was 
sufficiently high, the disc was struck with a 
walking-stick, and it would ring loudly, like a 
hard substance. When the blow was increased 
it would shatter, and when it was stopped it 
was found that the paper had broken with a 
jagged fracture just as a dise of plate glass 
would have broken. There was an acquired 
hardness and brittleness produced by rotation at 
a high speed. They also knew that a jet of 
water moving at a sufficiently high velocity had 
very great cutting power. Those things were 
not hard in an ordinary sense, and yet by such 
tests as they could apply they were extremely 
hard when the velocity was sufficiently high. In 
any test they were able to devise, they were, as 
a rule, measuring some combination of qualities. 
Some results depended partly on the plastic yield 
of the substance, partly on its elasticity, and 
partly on certain obscure factors which they 
understood very much less. : 


Real Test of Hardness. 

It had been suggested (continued the speaker) 
that the real test of hardness was the pressure 
required to produce flow. If one put a material 
in a cylinder provided with a piston and at the 
end of the cylinder a small aperture, one could, 
given sufficient pressure, cause many substances 
to issue from the cylinder in the form of a con- 
tinuous rod or wire. That would happen not 
only with plastic substances, but with some 
brittle substances; but it failed completely with 


pure powdered quartz. The pressure required 
to produce that flow had sometimes been taken 
as the measure of hardness. It approached more 
nearly to a physical constant than did most 
other methods. 

In practice they used the Brinell ball test in 
which a steel ball was pressed into the surface 
of a material, and the indentation produced by 
a given pressure was measured. A diamond cone 
was sometimes used in place of the steel ball. 
That test was entirely empirical, but could be 
made scientific by measuring hardness under 
several different loads. Results could then be 
connected together by a formula. Plastic flow, 
obviously, was involved in that test. In order 
to get a reading at all, the pressure applied must 
be in excess of that required to produce plastic 
deformation. The plastic deformation might or 
might not be taken into account; several writers 
had shown how the test might be made in such 
a way that it was also taken into account. 


Ordinary Tensile Test. 


In the ordinary engineering tensile test, a duc- 
tile substance underwent plastic flow; a brittle 
substance merely snapped across, and the results 
of the tensile test were taken by the engineer 
to indicate the properties of the material with 
which he was dealing. One fact they got from 
the tensile test was that during the process of 
drawing out a ductile material that material 
was hardened. ‘That was in accordance with 
their ordinary experience of ductile materials, 
that they became hardened by cold work, 
although it had been shown that that was not 
universal. In the ordinary way they got a 
hardening by cold work. What the physicist 
would like to know in regard to a material 
would be its true cohesive strength, the strength 
required to pull one portion of the material 
away from another portion separated from it 
by a plane running between two sets of atoms. 
There were many ways of calculating that co- 
hesive strength, and they all had the peculiarity 
that they gave values many times the strength 
ever observed in any ordinary methods. The 
most satisfactory experiments in that direction 
had been made not on ductile materials but on 
glass and vitreous silica. 


Cohesive Strength of Material. 

If they could measure the true cohesive 
strength of a material (continued Professor 
Desch), they would, he thought, have a property 
which would represent hardness. The cohesive 
strength would be very definitely a measure of 
hardness; but except in those few cases of glassy 
substances it was not possible to measure the 
true cohesive strength, although it was a 
property one wanted very much to know. He 
had said that in the ordinary tensile test the 
material became hardened by work. If they 
made a series of tests on the same material—the 
original material after submitting it to dif- 
ferent degrees of cold working, say by wire- 
drawing or anything of that kind—they could 
arrive at a value of cohesive strength which was 
independent of the particular condition of the 
material. The breaking stress which would be 
reached if the specimens could be drawn out 
to a point of no area, was more like a physical 
constant of the material than any other figure 
which could be obtained from the tensile test. 

In the study of the cohesion of a material, 
if they were to take that as the real scientific 
measure of the hardness, very much had been 
done by physicists. Many years ago the attempt 
was made to apply Van der Waal’s equation for 
liquids and gases also to solids, and with the 
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later work available now on hardness of metals, 
taking into account the change of hardness with 
temperature, one could get a fairly good agree- 
ment, but not good enough for one to take that 
value as the physical constant. 


Internal Repulsive Pressure. 

The late Prof. T. W. Richards, of Harvard, 
published a number of Papers on the compres- 
sibility of atoms. He formed certain ideas as 
to the compressibility of atoms, and he measured 
a very large number of compressibilities and 
came to the conclusion that any formula to 
express the cohesive strength of materials must 
have an additional term; that one must have, 
on the one hand, terms representing the external 
pressure and the internal pressure or cohesion, 
whilst, on the other side, there must be the re- 
pulsive pressure due to heat, and another term 
representing the internal repulsive pressure. 
There must be between the atoms in a solid, 
attractive and repulsive forces which were ordi- 
narily in equilibrium, but when a change was 
made they must change at different rates. It 
had occurred to the speaker as rather curious 
that so little attention had been given to the 
work of Prof. Richards. 

In a simple substance like a pure metal the 
terms were due to forces between similar atoms, 
but when one came to substances which were 
not simple elements but contained several dif- 
ferent kinds of atoms, then chemical affinity 
came into play. Where there was a strong 
chemical affinity there was usually an increase 
of density, but there was a still greater diminu- 
tion in the compressibility. 

If one could determine these terms accurately, 
one would get a really scientific measure of 
hardness. It might be difficult, but the work 
being done by the late Prof. Richards’ colleagues 
seemed to open up very great possibilities in 
that way. Prof. Richards started from volumes; 
whereas the physicists were mainly concerned 
not with pressures and volumes but with forces 
acting between atoms. There were many per- 
sons working on that line, but the most valuable 
work was being done by Prof. Lennard Jones, of 


Bristol. 


Hardening by Cold Work. 

Proceeding, Prof. Desch said the fact that a 
material on being cold-worked became harder 
was, of course, one of the problems of the scien- 
tific study of solids at present. Why should it 
become harder? The most usual view taken 
was that if they had the atoms arranged regu- 
larly in a space-lattice, in the course of cold- 
working somehow or other these become dis- 
turbed, so that a plane running through became 
distorted in some way, so that slip was made 
more difficult, and most of those who wrote on 
the subject of hardness assumed that anything 
which tended to change planes in a crystal into 
grooved or ribbed surfaces, increased the hard- 
ness. It certainly increased resistance to slip. 
It had been shown by Prof. Richards’ colleagues 
that in such solid solutions as those of copper, 
silver, gold, etc., the increase in internal pres- 
sure was comparatively small, so that the 
increase in hardness must be due more to the 
interference im slip than to actual increase in 
cohesive pressure. When they came to solid 
solutions the factor of slip interference assumed 
greater importance. 


Cold-Working and Resistance to Crystal Slip. 


The conversion of planes into grooved or 
ribbed surfaces might be brought about by intro- 
ducing foreign atoms, but also by cold-working, 
or distortion, and that was the part of the sub- 
ject least understood. What happened when a 
crystal was cold-worked? It was quite easy to 
deform a crystal of a ductile substance by caus- 
ing the sheets of atoms to slide over one another, 
but there should be no hardening of the mate- 
rial if it was a simple slip. But it was known 
that the resistance to slip was very much in- 
creased by cold-working. 
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The most striking examples were single crys- 
tals of soft metal such as copper. Taking a 
single crystal about 11 in. long and § in. dia., 
one could bend that between the fingers into 
an are, but a strong man could hardly straighten 
it back again. The material was hardened to 
an extraordinary extent. As to the nature of 
that hardening, they were not by any means 
clear. Physicists did not agree. A theory put 
forward many years ago was that there was an 
actual breakdown of a part of the crystal struc- 
ture, giving an amorphous material. Prof. Desch 
thought that on the whole they were looking to 
that once more for an explanation of the facts. 
it seemed difficult to believe that so great a 
hardening could be produced by mere distortion 
of the space lattice. They were almost forced to 
assume that some much more profound change 
had taken place, and if they assumed that some 
of the crystals were broken down to such an 
extent that the atoms became irregular, then 
they had the vitreous condition which Beilby 
postulated. 

The considerations he had been putting for- 
ward, said Prof. Desch, were only indirectly 
connected with the problem of measuring hard- 
ness, but they served to show how complex was 
the problem and how difficult it would be to find 
any empirical test, any laboratory test, which 
would give a result which could be regarded as 
a real physical constant. At the same time, 
empirical tests in use at present had been so 
much improved that they were much more useful 
than a few years ago. 


THE HARDNESS OF METALS. 


Mr. O'NEILL said that his contribution to the 
discussion would be a consideration of attempts 
to measure the hardness of metals. Prof. Desch 
had pointed out that if a metal underwent 
plastic deformation it automatically hardened, 
and his (Mr. O’Neill’s) remarks would recognise 
this question. If a metal strain-hardens, in what 
condition of strain are we to test it? Was it to 
be the initial condition before any deformation 
had been applied to it, or was the hardness test 
to be made upon metal which had been deformed 
as much as possible? Or was it to be some other 
state of affairs? 

To attempt to test a metal which had been 
deformed as much as was theoretically possible, 
was not an easy proposition, and most users of 
metals were concerned with practical tests rather 
than with purely physical considerations. The 
empirical tests must therefore be studied from 
that point of view. He proposed first of all to 
outline some of those tests and then to point out 
their defects and to what extent they showed 
whether a metal could be strain-hardened a great 
deal or only slightly. 

Brinell Test Arbitrary. 

After exhibiting and describing a number of 
slides, graphs, tables, etc., and showing examples 
of early machines for testing hardness, and de- 
scribing modern tendencies, the speaker pointed 
out that whilst the Brinell number was uni- 
versally known and valued, yet its very arbi- 
trary nature did not appear to be generally 
reahsed. It gave one no idea of the “ strain- 
hardening capacity’? of a material. Meyer 
found that the relation between the diameter of 
an indentation and the testing load which pro- 
duced it was logarithmic, and the constants of 
the logarithmic equation really told one the com- 
plete hardness qualities of the metal under test. 
This provided a solution of the general problem 
under review. 

Dealing with special cases, the speaker said 
manganese steel presented some difficulties from 
the hardness point of view. It certainly had a 
very high strain-hardening capacity and was 
used successfully for metallic parts subject to 
abrasion; but it did not behave like a normal 
metal either in the Meyer or the Brinell test. 
Metallurgists were now able to examine speci- 
mens of metal which consisted of a single crystal 


FOUNDRY TRADE JOURNAL. 


throughout instead of being made up of a large 
number of microscopic crystals ‘ stuck ’’ to- 
gether. Such anisotropic specimens had led to 
the revival of scratch tests for the purposes of 
studies of directional hardness. These scratch 
tests were generally in the nature of indentation 
tests, and the metal was made to flow round the 
diamond rather than abrade fragments of metal 
from the surface. 

Certain low melting-point metals seemed to 
soften when they were cold-worked, and that 
question was interesting. The phenomenon was 
possibly associated with the effects of deforma- 
tion upon the recrystallisation temperature and 
the velocity of recrystallisation. 





Foundry Organisation. 
(Continued from p. 361.) 


That was why the motor-car trade was pointed 
out as being an example of moulding-machine 
practice. But there were many castings made 
for it which he did not think a moulding 
machine would be introduced if it were possible 
to get a moulder who was accustomed to do that 
class of work. He did not say moulding 
machines could not be introduced effectively in 
many directions; on the contrary, they could. 
But one ought to be very careful; there was 
always a debit and credit to be taken into 
account with moulding machines. 

So far as the specialised plate moulding was 
concerned in some of the Lancashire foundries, 
he would say the hand moulder could ‘only be 
beaten by continuous casting. For that par- 
ticular type of foundry continuous casting was 
the only improved system. A mould taken from 
a moulding machine must be carried to a distant 
point. There were certain types one could auto- 
matically convey from one point to another, but, 
generally speaking, with a machine the mould 
must be carried from the moulding machine to 
a point on the floor. That was rather laborious 
and it took time. He had seen moulds rammed 
on a power machine, and also pressed and 
jolted, whereas a hand plate-moulder could ram 
up quickly and turn it over into its appointed 
place on the floor, and then proceed with his 
work. 

He quite visualised what a continuous casting 
plant would mean—a sand-mixing plant pre- 
paring the whole of the sand for the moulder, 
and the sand delivered by overhead conveyors, 
shoots and hoppers to the moulding machine 
station. The moulder used the machine at that 
point and placed the made mould on a conveyor 
which ran continuously, passing on to some near 
point in the cupola where it was cast. Then 
there was a shake-out and the box went back 
to the moulder. He considered continuous cast- 
ing plant of that character was the only possible 
solution of the problem of production in certain 
textile engineering foundries. 

Mr. Yates was to be congratulated on having 
raised such an interesting discussion. 











Hoipers oF A large majority of the share and 
debenture securities of the United Steel Companies, 
Limited, and its subsidiary, the United Strip and 
3ar Mills, Limited, have accepted the offer made by 
the Austin Friars Tmust, Limited, to purchase their 
holdings. The purchase will, therefore, be com- 
pleted and the purchase price paid, in accordance 
with the terms of the offer, on June 19 next. The 
Trust are extending the offer to holders whose 
acceptances have not yet been received until May 20, 
when the offer to purchase becomes absolute. It is 
stated that a large number of the acceptors have 
intimated their desire to exercise the option to re- 
invest the purchase price, either wholly or in part, 
in ordinary shares of the reconstructed company or 
of the new holding company which is to be formed. 
3y May 20 the Austin Friars Trust hope to submit 
to the shareholders who propose to re-invest their 
moneys particulars of the company which is to be 
formed to control the United Steel Companies and 
other interests. 
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Co-Partnership in Foundries. 





There are several foundries in the Midlands 
where the system of co-partnership is being prac- 
tised with success, and in view of the fact that 
others are contemplating taking up the scheme, 
it was not surprising to find a large attendance 
at the Nottingham City Business Club’s meeting 
to hear Mr. Ernest W. Munpy. 

‘* Unless any industry takes into account the 
mind of every one of its workers, as well as 
their bodies, that industry will go down,’’ said 
Mr. Mundy, who mentioned that the idea of co- 
partnership was a recognition of the idea that 
the worker was no different from the employer 
in mentality, and because of that he should be 
enabled to take an intellectual interest in a 
business, and respond to the same motives which 
actuate every employer. Already, he said, co- 
partnership, or profit-sharing, was being 
operated with success in over 300 businesses 
representative of every kind of trade and in- 
dustry. Co-partnership was a claim that the 
worker should share in the industry in which 
he took part in three ways—in the prosperity 
or profit of the firm, in the ownership or capi- 
tal, and in control—meaning that there should 
be some intellectual counter between the worker 
and his business. Such a scheme was the anti- 
thesis of the old idea of putting up a notice, 
so many ‘‘ hands’’ wanted. 

But they had now begun to calculate how 
much it costs a business to change a single em- 
ployee, and they found that even from a pecu- 
niary point of view humanity did count. To a 
great many people the pay-envelope at the end 
of the week was all that mattered; they never 
got beyond it. How could they do so, for in- 
stance, when a man was paid by the hour? It 
was difficult enough when a man was paid by 
the week. Duty, pleasure or patriotism were 
often stated to be the motives which actuated 
all men; but in the case of a workman why 
leave out all the motives which actuated the 
employer? If a maximum return were to be ob- 
tained from profit-sharing it must ultimately 
lead to the employee having a capital share in 
his business, so that every worker became a part 
of the business in which he was working. 

One member asked if co-operation led to in- 
creased output, and consequently to a decrease 
in staff, and Mr. Mundy in reply said it was 
rather through the mind, and not through 
speeding-up, that co-partnership brought its 
reward. 

Asked if some scheme could be intro- 
duced whereby workers would share in the losses 
as well as the profits of the business, Mr. Mundy 
declared that workers always shared in the losses 
of a firm. If trade were not good, wages were 
cut down or staffs were reduced. ‘‘ When fric- 
tion gets into a business, profits go down; but 
when harmony comes in, profits must go up,”’ 
he said. 

Mr. G. S. Ranepare, who presided, expressed 
the view that a considerable number of the wel- 
fare schemes being introduced into businesses 
were overdone. ‘‘ The employees of the past,’’ 
he said, ‘‘ have themselves to thank for the very 
difficult positions in which they are finding them- 
selves now. If a business is to weather the storm 
of competition, the utmost good feeling between 
employer and the employed is demanded.” ‘To 
that end he believed that the practical applica- 
tion of the principles of co-partnership was 
coming into being. 





IT Is ANNOUNCED that Messrs. John Hetherington 
& Sons, Limited, of Manchester, have purchased the 
goodwill, including drawings and patterns so far as 
they relate to machine tools, excepting vertical and 
duplex key-seating machines, of the machine-tool 
manufacturing firm of Smith & Coventry (1927), 
Limited. Messrs. Hetherington & Sons intend to 
run the Smith & Coventry business in conjunction 
with their existing machine-tool manufacture at their 
Ancoats Works, Manchester. 
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Institute of British Foundrymen. 


ANNUAL BRANCH MEETINGS. 


NEWCASTLE AND DISTRICT BRANCH. 


The annual general meeting was held on 
April 27, 1929, in the Neville Hall, Neweastle- 
upon-Tyne. Mr. Gresty (the chairman) pro- 
posed that Mr. R. H. Smith be elected Presi- 
dent for the ensuing session. Mr. Smith was 
unanimously elected, and said that he appre- 
ciated the honour they had done him and that 
he would do his best to uphold the Institute in 
every possible way. Other officers elected were 
Mr. A. Logan (senior vice-president) and Mr. 
W. J. Molineux (junior vice-president), Mr. 
J. N. Simm (honorary treasurer) and Mr. F. 
Sunderson (honorary secretary); members ot 
Branch Council: Mr. G. W. Scott and Mr. R. J. 
Shaw. 

Mr. Victor Stobie and Mr. J. N. Simm, the 
delegates to the General Council, were re-elected. 

In the unfortunate absence of Mr. J. D. Car- 
michael on account of illness, Mr. C. Gresty 
presented the prizes for the John Surtees 
Memorial Competition. Fifteen candidates had 
presented themselves for examination, the suc- 
cessful ones being (1) Mr. E. Christie, who re- 
ceived the Silver Medal and a book, (2) Mr. 
A. Ternent, (3) Mr. E. J. Hudson and (4) Mr. 
J. Mills, the three last-mentioned receiving a 
book and a set of drawing instruments. Con- 
solation prizes were awarded to Mr. T. Brass 
and Mr. TT. M. ‘Tate, while Messrs. J. B. 
Slassor, W. Manners, J. J. Jordan and M. D. 
Atkinson were Highly Commended. 

A discussion was then held on the two prize- 
winning Papers of the Short Paper Competition 
held at the October meeting, these being ‘* Foun- 
dry Practice,’ by P. Reece (lst prize), and 
‘* Castings for ‘ Nowt,’’’ by J. Bell. Mr. 
Sropig said that Mr. Reece had spoken of vent- 
ing as being preferable to relying on the permea- 
bility of the sand. Were these not two entirely 
different things? 

Mr. Pavtin said oil-sand was so permeable 
that one could blow smoke through it, yet, in 
spite of that great permeability, he agreed that 
it was advisable to vent. He thought Mr. 
Reece’s pronouncement concerning longer prints 
was a good one. Patternmakers, if they were 
left to themselves, never gave a sufficiently sound 
foundation to cores. From time to time he had 
seen patterns where prints seemed to be non- 
existent. In that regard, in order to avoid 
chaplets, he had seen cores for cylindrical cast- 
ings made twice the length, as they had to stand 
out with their own strength without any further 
support. In that way the trouble was overcome 
and chaplets were eliminated, and a very much 
stronger casting was obtained. 

Mr. R. J. Suaw said that, generally speaking, 
it was just as well to vent. As to vents helping 
drying, unless they were fairly big, he did not 
think they would be much use. Taking, for in- 
stance, a flat plate with a number of ribs on it, 
would Mr. Reece vent it? Chaplets were, of 
course, a great trouble, and sometimes to see a 
job chapletted up one wondered whether 
moulders allowed for the pressure which would 
come to bear upon the job; they seemed to place 
them anywhere. With regard to the bolting of 
the core, it was a first-class method which had 
been well illustrated in the last lecture by Mr. 
Longden. , 

Mr. James Smith asked Mr. Reece if he was 
to make a column, say of 4 tons, in dry sand, 
would he vent it at the bottom? Mr. Reece had 
described how a cylinder core was made in two 
halves instead of in four or five sections. That 
might be a suitable method in some cases; it all 
depended on what the men had been accustomed 
to. He thought that the best method, a very 
old one, Was to make the core in two pieces and 


to bolt each half together. What he wanted to 
know most was whether Mr. Reece would vent 
the bottom of a column or of a condenser up to 
14 or 15 ft. He thought that he would be able 
to prove that venting either a column or a con- 
denser would do more harm than good. 

Mr. Mowineaux said that he thought that the 
point at issue was dependent on whether a job 
could be completely or only partially dried. It 
it was really dry, then vent by all means. If it 
was not thoroughly dry, then venting was best 
left alone. 

Mr. Reece said that he agreed that his Paper 
was a very elementary one, but he was firmly 
convinced that it was the simple things in the 
foundry that really mattered. A large percent- 
age of waster castings were caused by some 
simple matter being neglected or by something 
very elementary not being done. With regard 
to venting the plate which had been mentioned, 
he would vent the plates, provided that they 
were going to be properly dried; if they were 
only going to be semi-dried, it would be useless, 
as the steam would come to the surface of the 
mould. He thought venting ought to be done 
wherever possible. 

In the discussion which followed the reading 
of Mr. Bell’s Paper, Mr. Gresty said that he 
had been interested by Mr. Bell’s references to 
coke, particularly by-product coke. Since Mr. 
Bell originally gave his Paper they had had a 
lecture on coke by Professor Briscoe. He him- 
self did not see why beehive coke should be 
considered so superior. The only real difference 
appeared to be that, in the case of beehive coke, 
the by-products were wasted, whereas with the 
other coke they were used. He had been par- 
ticularly interested in Mr. Bell’s remarks on 
cupola efficiency and control and the various 
principles which they heard from time to time. 
Many persons largely traded on the fact that 
many foundries were still run on the lines they 
were 50 years ago. In that way anyone with 
elementary knowledge was in an excellent posi- 
tion to improve the cupola control. With regard 
to Mr. Bell’s remarks on perlit iron, he thought 
that his (Mr. Gresty’s) experience certainly bore 
out the fact that there was always a market for 
good special iron at higher prices. Anyone who 
wanted a first-class article was prepared to pay 
more for it. Perlit was more expensive to 
produce, but there was a good market for it. 

Mr. Saw said that with regard to the 
mechanical aids Mr. Bell had pretty well covered 
the whole field, but he thought that most of 
them were only useful in repetition work. The 
only universal machine he knew of was the 
Sandslinger. No machines were of much use, 
however, unless one had good moulding boxes, 
and Mr. Bell had omitted to mention these. 
He would like to know what the silicon and 
phosphorus would be in the metal coming from 
the cupola he had mentioned with a ratio of 
15—1 melting ratio. 

Mr. Paviin said that Mr. Bell had spoken 
about the facilities in the foundry, and more 
particularly the electric crane. He would like to 
know what Mr. Bell’s experience had been with 
different types and methods of running cranes. 
In some works they were able to obtain direct 
current, and in that case they would put in a 
shunt when withdrawing the patterns from the 
mould. Was there something of the same kind 
which could be used with alternating current? 
The supply company was now forcing alternating 
current to be used on all motors, and he did 
not understand how the lifting could be reduced 
to anything like the slow speed which they could 
obtain with the direct current. It was an im- 
portant point in a foundry, although it did not 
matter so much in an engineering shop, where 
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the speed could be increased with very little 
danger. 

Mr. Brown asked what rate of pouring Mr. 
Bell advised and what size of ingate he would 
use for pouring a 13-cwt. casting. 

With regard to the Sandslinger, Mr. 
Mo.ineEvux said that he had had some experience 
of it, and he would very much qualify that 
statement regarding its universal application. 
He did not think the Sandslinger was all that 
it claimed to be, except on definite classes of 
work, 

Mr. C. R. Van ver BEN said that he was in full 
agreement with what Mr. Bell had said in many 
respects. He had mentioned that alterations 
could be done to cupolas where the tuyere area 
was not correct. He would like to know what 
Mr. Bell considered the correct tuyere area. 

Replying to the discussion, Mr. Bett thought 
that the reason that by-product coke had gone 
into disfavour was that until recently the by- 
products had been the main asset in the eco- 
nomical working of the plant. It was really 
only within the last two or three years that coke 
ovens had taken into consideration the question 
of selling the coke, and with the present up-to- 
date experience the coke was improved so much 
that it was satisfactory for cupola work. He 
agreed with Mr. Shaw as to the necessity of 
good moulding boxes. With regard to alter- 
nating and direct current, alternating current 
was being used at plants with complete success. 
He imagined that after all it was just a 
question of gearing the job correctly to get a 
slow lift. Referring to the Sandslinger, one 
which he had seen at work had a capacity of 
180 tons of sand per day, and he imagined that 
very few foundries would have the plant to cope 
with it. He therefore agreed with Mr. Molineux 
that only in certain well-defined cases could 
Sandslingers be used. 

The tuyere area depended to a great degree 
upon the material melted; if low total-carbon 
material was required it had generally been 
agreed that a concentrated blast with a small 
tuyere area was necessary, whereas a soft foundry 
iron required a large tuyere area. The main 
item was the amount of air passing into the 
cupola and the pressure, which was determined 
to a large extent by the tuyeres and should be 
such as to-allow it to pass into the very centre 
of the cupola itself. 

A hearty vote of thanks was accorded Messrs. 
Reece and Bell, to which they briefly replied. 


LANCASHIRE BRANCH (JUNIOR SECTION). 


The fourth annual examination for the ‘‘ John 
Wilkinson ’’ Medal, a competition open to mem- 
bers of the Junior Section of the Lancashire 
Branch of the 1.B.F., was held on May 4 at the 
Manchester College of Technology. The 15 
candidates were given an examination paper 
which contained a series of questions covering 
all branches of foundry practice; they were re- 
quired to choose three of these questions and 
reply to them by writing short essays, one essay 
not to exceed 750 words, the other two not to ex- 
ceed 250. Mr. R. A. Miles, the president of the 
Section, was in charge, and he was assisted by 
Messrs. J. S. G. Primrose, 8S. G. Smith, H. 
Stead and T. Makemson. These four gentlemen 
are to examine the papers and award the prize; 
it is expected the result will be announced at 
the Conference in June. ‘The winner gets a 
silver medal, and usually there is an accom- 
panying gift of books. ; 

The prize offered by Mr. W. Jolley (past- 
president of the Section) was won by Mr. E. 
Sutcliffe, whose subject was ‘‘ The Design of 
Castings Relative to the Work of the Foundry.”’ 





BorH FURNACES at the works of the Renishaw Iron 
Company, Limited, Derbyshire, are now in blast, 
the second furnace having been put into operation 
recently. 
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The above machine illustrates a Jar Ram Machine with Turnover Pattern Plate which can also be used for Stripping Plate Work. 


n The machine has been designed to combine the two distinct features above mentioned, and is practically two machines in one, 
equally suitable fcr steel, iron, etc. 


re The machine as illustrated is arranged for work that requires turning over, such as steel moulding. And while the turnover 
1e arrangements are intended for general repetition work, by detaching the turnover plate from the trunnion brackets the machine can be 
15 used for stripping plate work by attaching the stripping plate to the trunnion brackets. Or, on the other hand, by removing the 
trunnion brackets as well, the table can be used for jolting general jobbing work. 


ig A very important feature of the machine is the simplicity with which the intensity of the Jolt can be regulated when the operator 
has become accustomed to the use of the machine, which takes but an hour or so. The valves all being on the exterior of the 
machine are easily accessible, and there is an adjustable arrangement that will allow the jolt to be varied between 1} in. to below $ in. 
This being done without disturbing any part of the machine. 


The machine is supplied with Withdrawal Carriage, Vibrator, and Blow-off Nozzle complete. It is substantially constructed to 
stand heavy wear and tear, and requires a minimum amount of skill to operate. 


Another important feature of the machine is in the arrangement of the hard wood anvil block for receiving the shock. The blocks 
{ being carried well down the machine in a specially designed annular chamber give considerable relief to the foundations. It also provides 
against the possibility of fracturing the jolting table. Pitch pine blocks are also inserted between the foundation plate and the machine 
bedplate to assist in the relief on the foundations, and these features considerably improve the working advantages of the machine. 


. IT IS ALSO ENTIRELY OF BRITISH DESIGN AND MANUFACTURE. 


‘ JAMES EVANS & CO. (M/c) LTD. 


Britannia Works, BLACKFRIARS, MANCHESTER. 
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Some Recent Developments in Cupola Design. 





By F. K. Neath, B.Sc. 





Hot Blast Cupolas, 

Details of the Schurmann hot-blast cupola are 
fairly well known and it is not proposed to deal 
with this particular design here. The cupola 
to be described is one developed in America by 
the Griffin Engineering Company, which is an 
associated company of the well-known Griffin 
Wheel Company, Chicago. This cupola possesses 
a second wind belt, placed just below the charg- 
ing door through which is drawn off about 40 per 
cent. of the cupola gases ascending the stack. 
This gas passes into a combustion chamber where 
extra air is admitted and the gas burned. The 
gas is then drawn through a series of vertical 
pipes and passes through an exhauster fan to 
the atmosphere. The cupola blast is passed over 
these heated pipes on its way to the wind belt. 
The air for combustion of the cupola gas is 
drawn from the hot-blast main. The cupolas 
at present using this preheating system are on 
the large side, e.g., 74 in. dia. The thermal 
efficiency of such a cupola working on cold-blast 
is given as 31 per cent., while with the hot blast 
the efficiency rises to 49.5 per cent. Incidentally, 
the figure of 31 per cent. seems very low for 
good cupola practice. The temperature of the 








{ 
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hot blast is given as 315 deg. C. The claims 
for this cupola are that a 20 per cent. reduction 
in fuel consumption is obtained, consequently a 
smaller air supply is permissible at a lower 
pressure. In addition, 40 per cent. of the gases 
are withdrawn from the stack by means of the 
suction fan and the remaining gases will, there- 
fore, require less pressure. The net result is 
that the blast pressures in the hot-blast cupola 
need only be about half of those in the cold- 
blast cupola. The coke consumption for the 
74-in. cupola mentioned is 13 per cent. when 
working with cold blast and 9.75 per cent. when 
working with hot blast, for hourly melts of 20 
to 21 tons, six hours a day. The amounts of 
carbon monoxide in the throat gases were 
15.6 per cent. with cold blast and 10.1 per cent. 
with the hot blast. 


Powdered Fuel Firing of Cupolas. 


The use of powdered fuel as an auxiliary fuel 
in the cupola has been developed for some time. 
The method used by the German Babcock & 
Wilcox Steam Boiler Company consists in blow- 
ing in pulverised fuel into the cupola just above 
the tuyeres. The result is an intense develop- 
ment of heat and a more complete burning of 
the fuel in the cupola. Hot metal is obtained 
with a considerable reduction in the coke-ratio, 
the amount being of the order of 30 per cent. 
The amount of powdered coal used is less than 
1 per cent. of the iron melted. Higher thermal 
efficiencies are obtained (50 per cent. instead of 
35 per cent.) and there is less sulphur absorp- 
tion by the metal, due to the lower coke-con- 
sumption. 

“* A Paper presented to the Sheffield Section cf the Institute of 
British Foundrymen, Mr. J. T. Goodwin presiding. 


The cupola to be described has been developed 
by the American Radiator Company and _ uses 
powdered fuel in a different manner from the 
previously - mentioned cupola. The furnace 
(Fig. 1) consists of a normal cupola, with four 
side-chambers in place of the usual tuyeres. 
These chambers are lined with refractory 
material and may be water cooled if necessary. 
An ordinary coke-bed is charged into the cupola 
and the usual coke charges are reduced to 2 to 
4 per cent. instead of the normal charges. A 
mixture of powdered coal and air is fed into 
nozzles situated above the.special combustion 
chambers and connected with the ordinary wind- 
belt. The powdered coal is burned in the side 
chambers and the hot products of combustion 
pass into the cupola. -The air and fuel supply is 
so adjusted that the atmosphere in the melting 
zone is either neutral or mildly reducing, with 
the result that the coke bed does not become 
burned out so rapidly as in the ordinary cupola. 
The smaller coke charges result in there being 


less carbon dioxide reduction in the stack. The 


sulphur pick-up in this cupola has been found 
to be 20 to 30 per cent. less than in an ordinary 
cupola, and it is claimed that there is no oxida- 
tion of the metal. 

The iron melted in this cupola has been found 
to be high quality with very fine graphite-pre- 
cipitation, and it has been suggested that the 
intensely hot coal-dust flame hag a refining and 
superheating action on the drops of metal as 
they pass through to the well. The temperature 
of the metal at the spout is from 1,450 to 1,480 
deg. C. For an average melt it takes 6.5 lbs. 
of fuel to melt 100 lbs. of iron, using 60 per 
cent. of coke. This gives a saving in cost of 
50 per cent. on the prices of coal and coke ruling 
at the foundry where this cupola is in operation. 


Water Injection. 


A»system has been developed in Germany of 
injecting water into the combustion zone of the 
cupola by means of jets placed in the tuyeres. 
These jets deliver the water in a fine spray, the 
construction of the jet being such that the water 
jet has a spiral motion. It is important that 
the water is not vaporised before it enters the 
combustion zone. The action of the water in 
the combustion zone is explained in two ways. 
Firstly there is the catalytic action of the water 
on the rate of combustion of carbon monoxide 
through the intermediary formation of hydrogen 
peroxide in accordance with the reaction 

2H,0 + C——2H, + CO, 
2H, + 20, = 2H,0, 
2H,0, + 2CO = 2H,0 + 2C0, 
may favourably affect the conditions of equi- 
librium thermally. But even without recourse 
to the indirect method of formation of hydrogen 
peroxide, it is possible to explain the favourable 
effect of water. The formation of carbon dioxide 
from carbon monoxide and oxygen, in the pres- 
ence of water, would not proceed in a single 
stage, 
2CO + O, = 2C0O, 
but in two stages, 
3CO + 2H,0 = 2CO0, + 2H, 
2H, + O, = 2H,0 


this process being carried on with an extraordi- 
nary velocity of explosion, whereas a dry mix- 
ture of carbon monoxide with pure oxygen is 
difficult to ignite. It has been suggested that 
this method would be particularly useful with 
coke of poor reactivity, as such coke would not 
ignite so readily in the upper part of the cupola, 
but its reactivity would be artificially increased 
in the combustion zone by the presence of water. 
Tests on 5-ton and 6-ton cupolas with and with- 
out this method at one of Krupp’s foundries 
showed that the percentage of coke was reduced 
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from 11.6 to 9.8 per cent., a saving of 15 per 


cent. 
Blast Control. 

It is well known that the present usual method 
of controlling blast according to volume is 
theoretically incorrect, as what is really required 
is a definite weight of oxygen to burn a definite 
weight of coke. Therefore, the correct practice 
is to control the weight of air entering the 
cupola, and this means adjusting the volume 
according to changes in barometric pressure and 
atmospheric temperature. A system whereby the 
blast volume is so adjusted as to give constant 
weight of air is therefore worthy of attention 
by foundrymen. The system has been developed 
at the General Electric Company’s works in 
America, and has been fully described in the 
Founpry TRapE JouRNAL.* 


Text hale 


teads fo recorder 
a Connecting housing 
Yood brackets’ _ & Nichrome tube 

width of Hood, \ \| 7 Vent 


all 
In Bose metal 
OC treom ae _ hg 
4 rr-- | 
\ } 


Tron reservoir 
size of éric 


Adjustable 
sleeve 





Line spout with 


a template 


Fie, 2. | 


Temperature Measurement. 

The usual method of determining the tempera- 
ture of molten cast iron is by means of the opti- 
cal pyrometer. It is known, however, that true 
readings by this method are very difficult to 
obtain, due to the lack of black-body conditions 
in the actual reading of the temperature and to 
the presence of steam, oxide films and slag on the 
metal surface. Some years ago Dr. Fry, a Ger- 
man investigator, published the results of tests 
in which he stated that a correction factor of 
100 deg. C. should be added to bare metal optical 
readings and 5 deg. C. to readings taken on the 
oxide skin. This difference in the correction 
factors is due to good emissivity for light pos- 
sessed by iron oxide as against metallic iron. 
About two years ago two other German investi- 
gators conducted further tests on optical tem- 
perature measurement, and found that by sight- 
ing on to the stream of metal as it flowed from 
the cupola from behind they could get consistent 
results with 10 deg. C. of the true temperature. 
The true temperature was measured by means of 
thermo-couples held in the metal stream. The 
optical readings in this case were made on the 
bright portions of the metal stream. Tests made 
later at the American Bureau of Standards and 
in American foundries showed that the optical 
readings were 100 deg. low when the true tem- 
perature was above 1,400 deg. C., and 12 to 27 
deg. low when the temperature was between 1,270 
and 1,375 deg. C. After careful investigation it 
was found that the surface of molten cast iron, 
on cooling down from high temperatures, under- 
goes a marked increase in brightness on reaching 
about 1,375 deg. C. This brightness is probably 
due to the appearance of solid iron oxide, which, 
as mentioned above, has a better emissivity than 
molten iron. Below this temperature of 1,375 
deg. C. the optical reading will be about 40 deg. 
low, and above this temperature the reading will 
be about 110 deg. low. It is not difficult to tell 
whether the change point has been passed, as 
the surface below the change point has a yellow 
matte appearance and above the change point 
a mirror surface with a greenish tinge. 


Thermo-couple Measurements. 
A very interesting method of recording the 
temperature of the molten metal as ?t flows from 


(Continued on page 3658.) 





* Crawiord, Issues of January 24 and January 31, 1929. 
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Trade Talk. 


THE employees and staff of the Grangemouth 





Dockyard Company, Limited, have contributed 
£92 18s. to Glasgow, Edinburgh and Falkirk 
Infirmaries. 


Tue Hypravutic ENGINEERING Company, LIMITED, 
of Chester, have secured a contract from the Great 
Western Railway for two movable coal hoists and 
traversers for Alexandra Dock, Cardiff. 

Tae Unirep Sreez Companies, Limirep, have 
booked an order from the Buenos Ayres Great 
Southern Railway Company for 15,000 tons of steel 
rails for delivery in the autumn of this year. 

THe prrectors of the Chesterfield Tube Company, 
Limited, announce that over 95 per cent. of both 
preference and ordinary shareholders have assented 
to the offer made by Tube Investments, Limited, 
for the shares of the company. 

Tae CamsBripce InstRuMeNtT Company, LimITeED, 

London, have received an order from the Gas Light 
and Coke Company, London, for 15 Thomas record- 
ing gas calorimeters, eight of which are to be 
equipped with duplicate recorders, making a total of 
23 recorders in all. 
WHILE ENGAGED in shifting some heavy castings 
in the works of Messrs. Fleming & Ferguson, 
Limited, Paisley, John Craig was crushed so 
severely that he died shortly after admission to 
the infirmary. He had been in the firm’s employ 
for about 40 years, and for a number of years had 
been foreman. 

Messrs. THos. W. Warp, Limitep, Sheffield, 
have purchased a number of modern British stan- 
dard-gauge locomotives in India, and have brought 
them over to England. The locomotives were dis- 
embarked at Tilbury recently, and were hauled on 
their own wheels over the main railway lines to 
Messrs. Ward’s works. 

SPEAKING AT A recent meeting of the Glasgow and 
West of Scotland Section of the Institution of 
Mechanical Engineers, Mr. Bruce Ball, of Messrs. 
Glenfield & Kennedy, Kilmarnock, stated that, in 
spite of an import duty of 48 per cent., his firm 
was supplying steel valves for high-pressure work 
at the hydro-electric station at Niagara. 

Messrs. Witttam Doxrorp & Sons, Lrirep, 
Sunderland, have received an order from Swedish 
shipowners for a ‘13,500-ton Diesel-engined tanker to 
be delivered in the spring of next year. Norwegian 
owners have placed an order with Messrs. Swan, 
Hunter & Wigham Richardson, Limited, Wallsend- 
on-Tyne, for a motor tanker of 13,750 tons dead- 
weight. 

ALTOGETHER 248 LocoMoTIVES belonging to the 
London Midland and Scottish Railway Company 
are to be broken up during the present year. The 
Great Western Railway state that they have a list 
of over 250 engines waiting to be scrapped, and it 
is understood that the other companies’ plans for 
disposing of obsolete engines are on a similar exten- 
sive scale. 

THE FIRST conTRAcT for the super-power station 
to be erected on the River Severn, at Ironbridge, 
Shropshire, has been let by the West Midlands 
Joint Electricity Authority, and work will commence 
at once. The Authority has accepted the tender 
of the Mitchell Conveyor and Transporter Com- 
pany, Limited, for building and civil engineering 
work (excluding steel), for the first section of the 
station. The cost of works under this contract, 
together with steel work, will exceed £300,000. 
When completed the station will have a capacity 
of 200,000 kw. 

DvuRING THE WEEK Messrs. Barclay, Curle & Com- 
pany, Limited, have completed successful trials of 
two ships, and in addition launched the sixth of 
the Canadian Line steamers which they have built 
for the Fairport Steamship Company, Limited. 
This is a striking example of rapid construction, as 
the firm within the past three months have delivered 
no fewer than nine ships, and a tenth vessel will 
be completed within the next two weeks. These 
ten ships have a total tonnage of about 35,000, and 
the propelling machinery, also constructed by the 
firm at their North British Engine Works, White- 
inch, represents a total of 30,000 horse-power. 
Three of these ships are high-speed fruit-carriers 
specially designed and insulated for the carriage of 
bananas. 

AN optimistic view of British trade prospects 
was taken by Lord Ebbisham in his presidential 
address at the recent annual meeting of the 
Federation of British Industries. The present 
foreign demand for British goods, he said, showed 
that the drastic reductions the British manufac- 
turer had made in costs and prices were at last be- 
coming effective abroad, now that the export 
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bounties enjoyed by European competitors as a result 
of currency depreciation were disappearing. The 
international scales were once again beginning to be 
weighted in favour of British goods. Lord 
Ebbisham uttered a warning against copying foreign 
business methods too closely. It must be remem- 
bered that in copying such experiments as American 
mass production methods or Germany’s system of 
cartellised control we were dealing with what might 
be only passing phases in the industrial development 
of those countries. 

Messrks. Sir W. G. ARMsTRONG, WHITWoRTH & 
Company, Limirep, have secured a contract from the 
High Commissioner for India for the construction of 
eleven 4-6-2 locomotives and tenders for the Eastern 
Bengal Railway. The engines are to be of the new 
standard type adopted by the Indian Railway Board 
for the broad-gauge, 5-ft. 6-in., lines. They will 
be constructed at the firm’s Scotswood Works, 
Newcastle-on-Tyne. The High Commissioner for 
India has also placed a further order with Messrs. 
Armstrong, Whitworth & Company for twelve 4-6-2 
locomotives and tenders of the new standard X.B. 
type for the 5-ft. 6-in. broad-gauge lines of the 
Madras and Southern Mahratta Railway. These 
locomotives will also be built at the firm’s Scots- 
wood Works, and they will be shipped in fully- 
erected condition in one of the motor-vessels 
specially designed and constructed by Messrs. 
Armstrong, Whitworth & Company for this service. 











Reports and Dividends. 


Glenfield & Kennedy, Limited.—Final dividend of 
6 per cent. on the ordinary shares, making 10 per 
cent. for the year. 

Allen-Liversidge, Limited.—Dividend on the pre- 
ference shares at the rate of 64 per cent. per annum, 
less tax, for the six months ended April 30, 1929. 

Fairbairn, Lawson, Combe & Barbour, Limited.— 
Profit on trading, £104,500; net profit, £34,124, re- 
ducing the amount at debit of profit and loss account 
to £77,432. 

Richardsons, Westgarth & Company, Limited.— 
Net profit, £30,089; preference dividend, £21,000; 
dividend of 25 per cent. on the ordinary shares; 
carried forward, £3,656. 

Zine Corporation, Limited. — Final dividend for 
1928 of 2s. 6d. per share on both the preference 
and ordinary shares, together with a dividend on 
account of 1929 of 2s. on the preference shares. 

Johnson & Phillips, Limited.—Trading profit, 
£106,417; brought in, £85,072; interest on deben- 
ture stock, £15,521; sinking fund, £15,217; deprecia- 
tion, £17,929; final dividend of 5 per cent., less tax, 
on the ordinary shares, making 10 per cent. ; carried 
forward, £80,903. 

Brush Electrical Engineering Company, Limited.— 
Net profit, £67,406; to general reserve, £6,010; 
dividend of 10 per cent., £47,640; interest on prior 
lien participating second debenture stock, £2,044; 
to surplus account for apportionment between share- 
holders and co-partners, £11,711. 

Associated Lead Manufacturers, Limited.—Trading 
profit, £116,984; brought in, £30,062; written off 
goodwill and processes, £5,561; preliminary expenses 
balance written off, £10,609; stocks written 
down, £12,000; dividend of 24 per cent., less tax, on 
the ordinary shares; carried forward, £28,348. 











Obituary. 





Mr. MatrHew Cot.ier, of Messrs. J. F. Collier 
& Company, ironfounders, of Macclesfield, died 
recently. 

THE DEATH has occurred of Mr. William Slater, 
boat builder, of Lossiemouth. Mr. Slater, who was 
in his eightieth year, was at work until a week ago. 

Mr. James Hicerns, of Messrs. Walker, Hunter 
& Company, Limited, Port Downie Iron Works, 
Falkirk, died at his home last week. 

Sm Percy K. Sroruert, chairman of Messrs. 
Stothert & Pitt, Limited, of Bath, died on May 6, 
at the age of 65. During the war Sir Percy took 
a large part in the work of producing munitions, and 
for his services was created a K.B.E. in 1918. He 
was a Deputy-Lieutenant of Somerset. 

Mr. JosepH LAw.ey, whose death has occurred at 
Old Hill, Birmingham, at the age of 86, was for a 
long period works engineer for Messrs. Penn Bros., 
of Cradley Heath. He is said to have laid down 
most of the machinery in the chain-making trade of 
Cradley Heath. He perfected a link-bending 
machine for the manufacture of ships’ cable chains. 
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Personal. 


Mr. F. O. SrepHENSON is to take over the London 
representation of Messrs. Head, Wrightson & Com- 
pany, Limited, of Thornaby-on-Tees. Mr. Stephen- 
son has been in charge of the company’s South 
African business. 

ON THE occasion of his leaving to take up a 
position in Honolulu, Mr. J. F. Smith, of the 
Stoneywood Works, Newhills, Aberdeenshire, was 
presented by the engineering staff and friends with 
a number of gifts. 

Joun BucHaNan, a moulder employed by Messrs. 
Paul & Maclauchlan, Denny, when leaving work, 
was severely injured by being crushed between a 
motor-lorry and the works gate. He was removed 
to the Denny and Dunipace Cottage Hospital. — 

Dr. W. E. Sumpner, Principal of the Birming- 
ham Central Technical College, will retire on the 
age limit at the end of the year. He has been head 
of this college, which is devoted me ge | to the sub- 
jects of engineering, metallurgy and chemistry, for 
many years, and to-day the college holds a distinc- 
tive position amongst provincial colleges of its kind. 

Mr. Frank Cree has been appointed foundry 
manager to Messrs. Aveling & Porter, Limited, of 
Rochester, a firm associated with Messrs. Barford 
& Perkins, Limited, of Peterborough, where for 
many years Mr. Cree has occupied a similar posi- 
tion. His associates at Peterborough last Satur- 
day presented Mr. Cree with a handsome clock, 
whilst the apprentices chose a pipe as_ their 
souvenir gift. 





Wills. 

Berry, R., managing director of Messrs. 
Berry, Limited, Albion Foundry 
Swinton, Manchester ... ded a 
Repman, J., late of Messrs. C. Redman 
& Sons, Limited, Pioneer Ironworks, 
Halifax i ve as ia : 
Watson, G. 8., a director of Messrs. 
Arthur Balfour & Company, Limited, 
Sheffield... aa a aS ct 
Cattarp, T. B., of Bois Farm Cottage, 
Chesham, Bucks, a_ director of 
Callard, Stewart & Watt, Limited, 
and of James Keith & Blackman, 
Limited... ae sad ae: Ee 
Prestwicu, W., of Highfields, Unstone, 
Derby, associated with W. Prestwich 

& Sons, Limited, of Dronfield and 
Renishaw, W. Lee & Sons, Limited, 
malleable ironfounders, of Montrose 
Works, Spring Foundry, Dronfield ... 


£6,287 


£55,908 


£22,016 


£25,851 


£21,806 








Contracts Open. 





Cairo, June 1.—15,350 metres of double-wrapped 
steel piping, 127 sluice valves with flanged ends, 
49 hydrants, etc., for the Ministry of the Interior. 
The Department of Overseas Trade. (Reference 
A.X. 7,871.) , 

Maldon, May 21.—3,532 yds. of 7-in. and 4,974 yds. 
of 5-in. dia. cast-iron pipe. Mr. W. Almond, engi- 
neer, 6, Market Hill, Maldon, Essex. 

Antwerp, June 17.—32 electric travelling cranes. 
for the Antwerp Municipality. The Department of 
Overseas Trade. (Reference A.X. 7,924.) 

London, N.W.—Electric-motor-driven centrifugal 
pump, for the St. Pancras Borough Council. The 
Electricity Department, 57, Pratt Street, Camden 
Town. (Fee £1, returnable.) 

Melbourne, July 10.—Foundry moulding machine, 
for the Victorian Government Railways Commis- 
sioners. The Department of Overseas Trade. 
(Reference A.X. 7,896.) 

Ontario.—Full and semi-Diesel marine engines, two 
and four-cycle, in sizes from 5 to 100 h.p., for a 
local firm. The Department of Overseas Trade. 
(Reference A.X. 7,888. ) 

Santiago, June 1.—Four electric travelling cranes 
of the portal type, for the Valparaiso Port Adminis- 
tration. The Department of Overseas Trade. 
(Reference A.X. 7,892.) 











New Companies. 





Darwins, Limited, Fitzwilliam Works, Sheffield.— 
Capital £730,000 in £1 shares. Steel manufacturers, 
etc. 

Shipmans (Sales), Limited, 534, Attercliffe Road, 
Attercliffe, Sheffield.—Wire, etc., manufacturers and 
merchants. 

Cape Manganese Corporation, Limited, 22, Queen 
Anne’s Gate, London, S.W.—Capital £100. Direc- 
tors: J. A. D. Gillespie and F. G. B. Cooke. 
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Iron and Steel Markets. 





Pig-lron. 





MIDDLESBROUGH.—It would be extremely diffi- 
cult to find in the long annals of the Cleveland iron 
industry anything approaching the present anoma- 
lous position of the existing conditions on Tees-side, 
where, with a steadily-increasing demand for foundry 
pig, producers are actually sold out of supplies as 
far in advance as the end of the third quarter, or 
practically five months from current date. As pre- 
viously explained in these columns, the chief obstacle 
to be overcome in solving the makers’ problem in 
this connection is the stern economic fact that 
production costs now exceed profit limits, and this, 
combined with the possibility of insufficient supplies 
of raw materials—ore, fuel, etc.—precludes imme- 
diate further expansion of outputs. Consequently 
the ironmasters must move with caution and be 
assured of raw materials at a reasonable figure and 
in sufficient quantity before they light up more fur- 
naces. Subject to these considerations they are 
showing a real desire to put more plant into opera- 
tion, and to date 11 blast furnaces have been re- 
lighted on the North-East Coast this year, whilst 
two more will be working at Jarrow as soon as they 
can be got ready. With actual sales almost at a 
standstill, prices are more or less nominal, but 
quoted prices are higher as follow :—No. 1 Cleveland 
foundry iron, 72s. 6d.; No. 3 G.M.B., 70s.; No. 4 
foundry, 69s.; No. 4 forge, 68s. 6d. per ton. 

In view of the conditions above outlined ‘in the 
case of foundry pig it is regarded as not unlikely 
that consumers’ attention may be diverted to hema- 
tite as a substitute for the first-named quality, the 
difference in price not being very great, while it is 
still possible to obtain East-Coast brands for reason- 
ably early delivery. Of late, the output of hema- 
tite at Tees-side works has been considerably in- 
creased, and producers are now in a position to 
accept orders for June delivery. Prices are steadily 
maintained at 74s. per ton for mixed numbers, with 
No. 1 quality 6d. per ton extra, similar quotations 
ruling for North-West Coast Bessemer brands. 

LANCASHIRE.—-According to reports received 
from Midland furnaces, mostly patronised by local 
consumers, demand for foundry pig in this area is 
well sustained, and fairly substantial deliveries are 
going into consumption. The recent price adjust- 
ment is working satisfactorily. Current offers for 
delivery to users in the Manchester zone are on the 
basis of 7ls. per ton for Derbyshire brands and 
73s. 6d. for Staffordshire, with Scottish No. 3 at 
about 90s. per ton, also delivered. 

THE MIDLANDS.—Current demand for foundry 
pig in the Black-Country districts continues irregu- 
lar, and some of the furnaces are having to put iron 
into stock, as delivery instructions do not absorb 
the output. Prices remain unchanged. Derbyshire 
No. 3 is at 72s. 6d., Staffordshire No. 3 at Is. per 
ton more, and Northants No. 3 at 69s. delivered 
locally. 

SCOTLAND.—The Scottish foundry  pig-iron 
market is quiet, with business limited to small 
parcels. The price is firmly held on the basis of 
72s. 6d. per ton for No. 3 f.o.t. furnaces, but mer- 
chants with some free iron in hand are able to 
modify this price to some extent. There is a dis- 


tinct lull in foundry business at the moment, but 
some traders are of the opinion that this quietness 
will disappear after the General Election. 





Finished Iron. 





Prices in this market remain very firm, and the 
recent improvement in the demand for Staffordshire 
marked bars and crown qualities of iron is main- 
tained. There is still, however, much room for 
improvement in business for crown iron, as the 
makers cannot find sufficient orders to keep their 
mills going to capacity. There is still a wide margin 
between the various quotations for this grade of 
iron, and anything from £9 10s. to £10 is named. 
Marked bars are at £12 at makers’ works. There is 
very little business developing with local makers for 
nut-and-bolt iron, as they feel very severely the 
intense Continental competition. While this state 
of affairs exists there cannot be much brightness 
in this branch of the trade. 





Steel. 


In the Sheffield steel market the demand for basic 
billets is not only maintained, but increasing. Acid 
billets, on the other hand, hold their position with 
difficulty, mainly on account of the lack of railway 
orders. There is a moderate volume of business in 
wire rods. Quotations:—Basic billets: Soft, £7; 
semi-hard, £7 12s. 6d.; medium, £8 2s. 6d.; hard, 
£9 2s. 6d. to £9 12s. 6d.; Siemens acid, £8 15s. to 
£9. Basic wire rods:—Soft, £7 12s. 6d.; hard, 
£10 10s.; acid, £12 to £12 10s. Steel hoops are 
at £9 10s. to £9 15s. In the finished-steel depart- 
ment business has been somewhat quieter than of 
late, but the oversea inquiry has improved again. 
Home buyers, however, continue to do a steady 
business. In the tinplate market prices show a 
slight reduction all round, current quotations now 
ruling as follow :—Coke qualities, 18s. 3d. to 18s. 6d. 
basis, net cash, f.o.b. Welsh ports. 








Scrap. 





Increased activity in most of the heavy industries 
has so far had little effect upon markets for foundry 
scrap material, and on Tees-side heavy cast iron con- 
tinues quiet owing to the general slackness of con- 
sumption. Thus the price of ordinary quality has 
remained virtually unchanged at 62s. 6d. per ton, 
whilst machinery quality is also steady at 66s. per 
ton. In South Wales heavy cast iron in furnace 
sizes is more plentiful, and is easier at 66s. to 
67s. 6d. Good cast-iron machinery scrap for foundry 
purposes has a limited local demand at 70s. to 75s. 
per ton. The cast-iron scrap market in Scotland 
is also quiet, although prices have been maintained, 
first-class machinery still realising 73s. 6d. and 
heavy ordinary cast, suitable for foundries, 67s. 6d. 
Light cast-iron scrap is at 66s. 3d. to 67s. 6d., with 
firebars at 63s. 6d., and old cast-iron railway chairs 
are steady at 68s. 6d. The above prices are all per 
ton delivered f.o.t. consumers’ works. 
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Metals. 


Copper.—Markets for warrant copper have now 
settled down to steadier conditions, and it is con- 
sidered unlikely that a return to the recent feverish 
activity may be anticipated, as far as current values 
are concerned. From another point of view, all 
indications suggest that consumers are now well 
covered, and as a result are showing practically no 
inclination to enter into further commitments. 
American advices report that producers in that 
country, although they are well booked up until 
about July, are not in such a comfortable position 
with regard to the export business, and unless there 
is a broadening of the inquiry values may tend to 
fall. 

Closing quotations are :— 

Cash.—Thursday, £77 17s. 6d. to £78 2s. 6d.: 
Friday, £74 15s. to £74 17s. 6d.; Monday, £73 to 
£73 5s.; Tuesday, £71 17s. 6d. to £72; Wednesday. 
£72 7s. 6d. to £72 12s. 6d. 

Three Months.—Thursday, £75 to £75 5s.; Friday. 
£75 to £75 2s. 6d.; Monday, £73 to £73 2s. 6d.; 
Tuesday, £71 15s. to £71 17s. 6d.; Wednesday. 
£71 5s. to £71 7s. 6d. 

Tin.—The issue of the official April tin statistics, 
summarised below, has had a steadying effect upon 
standard cash values, which at last week’s close 
were again above the £200 per ton level. This up 
ward movement was stimulated also by the heavy 
support once more provided by the group, who 
steadily bought up substantial quantities of metal. 
It now looks as if, from the result of their efforts. 
it is once more the intention of the group to stabi- 
lise the price round about the £200 level rather than 
to put the market up. 

Totat Vistste Suppry.—April shipments, 11,192 
tons; other afloat, 3,394 tons; total afloat, 14,586 
tons; landing, 2,635 tons; in warehouse, 9,132 tons; 
total stocks, 11,767 tons. Total visible supply, 
26,353 tons. 

Official closing prices: 

Cash.—Thursday, £200 12s. 6d. to £200 1i5s.: 
Friday, £201 10s. to £201 15s.; Monday, £199 to 
£199 5s.; Tuesday, £198 5s. to £198 10s.; Wednes- 
day. £199 to £199 5s. 

Three Months.—Thursday, £202 7s. 6d. to 
£202 10s.; Friday, £203 5s. to £203 7s. 6d.; Mon- 
day, £201 15s. to £202; Tuesday, £201 to 
£201 2s. 6d.; Wednesday, £201 10s. to £201 15s. 

Spelter.—A steady tone has prevailed in the spelter 
market during the current week, with a rather slow 
inquiry on the part of consumers. It is now under- 
stood that a decision has been arrived at among 
producers to reduce the rate of output curtailment 
by about 2 per cent. 

Daily quotations are :— 

Ordinary. — Thursday, £26 18s. 9d.; Friday. 
£26 16s. 3d.; Monday, £26 15s.; Tuesday, £26 lis. : 
Wednesday, £26 13s. 9d. 

Lead.—There has been no outstanding feature of 
interest in the market for soft foreign pig of late. 
and values have remained steady. Demand from 
consumers is not heavy, and as the arrivals this 
month are expected to be light on account of recent 
disturbances in Mexico, there is little doubt that a 
demand for prompt metal would result in an appre- 
ciable increase in prices. 

Prices have been :— 

Soft Foreign Prompt.—Thursday, £24 5s.; Friday, 
£24 6s. 3d.; Monday, £24 2s. 6d.; Tuesday, £23 15s. ; 
Wednesday, £23 13s. 9d. 
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COPPER. 


Standard cash 

Three months 

Electrolytic 

Tough , 

Best selected 

Sheets 

India 

Wire bars 
Do. May 
Do. June. . 

Ingot bars .. 

H.C. wire rods ei 

Off. av. cash, April 
Do. 3 mths., April 
Do., Sttimnt., April 
Do., Electro, April 
Do., B.S., April 


Aver. spot price, copper, Apl 


Do. wire bars, April . 
Solid drawn tubes 
Brazed tubes 


Wire 

BRASS. 
Solid drawn tubes .. 
Brazed tubes 
Rods, drawn 


Rods, extd. or rlld. 

Sheets to 10 w.g. 

Wire 

Rolled metal 

Yellow metal rods. . 
Do. 4 x 4 Squares 
Do. 4 x 3 Sheets 


TIN. 
Standard cash 
Three months 
English 
Bars. . 
Straits ie 
Australian .. 
Eastern 
Banca 
Off. av. cash, April 
Do., 3 mths., April 
Do., Sttlmt., April 
Aver. spot, April .. 


SPELTER. 
Ordinary 
Remelted 


Zino ashes a 
Off. aver., April 
Aver., spot, April 


LEAD. 
Soft foreign ppt. 
lish 


Off. average, April 
Average spot, April 


ZINC SHEETS, &c. 


Zinc sheets, English 
Do, V.M. ex whf. 


Rods 
Boiler plates 
Battery plates 


ANTIMONY. 


am brands, Eng. 
Crude a? 


QUICKSILVER. 


Quicksilver 


FERRO-ALLOYS AND 
STEEL-MAKING METALS. 
Ferro-silicon— 
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45/50% 
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WEEKLY PRICE CURRENT. 








Ferro-vanadium— 


35 /50% . ee 13 /- 1b. Va. 

Ferro- moly bdenum— 

70/715% c. free . -4/- 1b. Mo. 
Ferro-titanium— 

23/25% carbonless 11d. Ib. 
Ferro-phosphorus, 20/25% .. £16 0 0 
Ferro- tungsten— 

80/85%, c. fr. 2/9 lb. 
Tungsten metal powder— 

98 /99% 2/11 Ib. 
Ferro-chrome— 

2/4% car. .. . £33 0 O 

4/6% car. £24 5 

6/8% car. £23 2 6 

8/10% car. £22 17 6 
Ferro-chrome— 

Max. 2% car. £34 0 0 

Max. 1% car. £37 12 6 

Max. 0-70% car. £41 12 6 

70%, carbonless -- 1/2 Ib. 
Nickel—99% cubes, or umes £175 0 0 
Ferro-cobalt .. ‘ 9/4 lb. 
Aluminium 98/99% .. - £95 0 0 
Metallic chromium— 

96 /98%, 2/6 Ib. 
Ferro-manganese (net)— 

76/80% loose -- £13 15 0 

76/80% packed .. £1415 0 

76/80%, export . £1410 0 
Metallic manganese— 

94/96%, carbonless 1/6 lb. 

Per ton unless otherwise stated. 

HIGH-SPEED TOOL STEEL. 
Finished bars, 14% tungsten £0 2 0 
Finshed bars, 18% tungsten £0 2 9 

Per lb. net, d/d buyers’ works. 

Extras— 

Rounds and aaa 3 in. 

and over 4d. lb. 

Rounds and squares, under 

4 in. to } in. ‘ 3d. lb. 

Do., under 3 in. to ,°, in. 1/- Ib. 

Flats, sin. X din. to under 

lin. x fin... o 2&2. 

Do., under 4 in. x } in. 1/- |b. 

Bevels of approved sizes 

and sections . 6d. ib. 
Bars cut to length, 10%extra 
SCRAP. 

South Wales— Ee’ a. 82a & 
Heavy steel - £2 66 
Bundled “— and 

shrngs. . 315 O0to4 0 0 

Mixed iron and 

steel 312 6 

Heavy cast iron .. 7 6 

Good machinery for 

foundries. . 310 0to3 15 0 

Cleveland— 

Heavy steel 3 5 0 

Steel turnings ee 218 6 

Cast iron borings .. 215 0 

Heavy forge , 315 0 

W.I. piling scrap .. - 310 0 

Cast-ironscrap 3 5 Oto 3 7 6 
Lancashire— 

Cast-iron scrap 3 0 Oto 312 6 

Hvy. wrought ° -- 315 0 

Steel turnings 217 6to3 0 0 
Scotland— 

Heavy steel 315 0 

Cast-iron borings .. 215 0 

Wrought-iron piling 312 6 

Heavy machinery 313 6 
London—Merchants’ buying prices 

delivered yard. 

Ys (clean) -- 64 00 

41 0 0 

Lead (less usual draft 2010 0 

Tea lead . 1610 0 

Zinc ‘ 17 0 0 

New aluminium cuttings . 67 0 0 

Braziery copper 55 0 0 

Gunmetal .. 52 0 0 

Hollow pewter .. 160 0 0 

Shaped black pewter 105 0 0 


PIG-IRON. 


(f.0.t. unless otherwise stated.) 


N.E. Coast— 
Foundry No. 1 
Foundry No. 3 
Foundry No. 4 
Forge No. 4 
Hematite No.1 .. 
Hematite M/Nos. .. 


N.W. Coast— 
Hem. M/Nos. d/d Glas. .. 
» d/d Birm. .. 


Midlands— 
Staffs. common* 
» No. 4 forge* 
» No.3 fdry*.. 
Shrops. basic ee 
» Cold blast, ord. 
» rolliron 
Northants forge* .. 
i fdry. No. 3* 
Derbyshire forge* . . 
os fdry. No. 3* 


basic* 


a d/d Black Country ¢ dist. 


Seotland— 


Hem. M/Nos. 


Sheffield (d/d district )}— 
Derby _ ‘ 
»  fdry. No.3 
Lincs. forge ‘ 
»  fdry. No. 3 
E.C. hematite 
W.C. hematite 


Lincs. (at furnaces)— 
Forge No. 4 ° 
Foundry No. 3 
Basic 


Lancashire (d/d eq. Man. — 

Derby forge oe 
- No. 3 . 
Northants foundry No. 3.. 


Summerlee, No. 3 


72/6 


75/- 
72/6 
78 /- 


63/6 
67/6 
68/6 
72/6 
85/- 
87 /- 


| 


7/- 


Dalzell, No 3 + poe 102/6 to 105 /- 
. 90/- 


Glengarnock, No. 3. 
Gartsherrie, No. 3 .. 
Monkland, No. 3 
Shotts, No. 3 


90/- 
90/- 
90/- 


FINISHED IRON AND STEEL. 


Usual District deliveries for iron ; delivered 
consumers’ station for steel. 


Iron— £ead £2464 
Bars (cr.)nom. .. + 1015 0 
Nut and boltiron9 0 0 to9 5 O 
Hoops oe oe -- 1110°0 
Marked bars (Staffs.) f.o.t. 12 0 0 
Gas strip .. «> 1110 0 
Bolts and nuts, 3 in. x4in. 15 5 O 

Steel— 

Ship plates 8 7 6to812 6 
ier pits. 1010 0 
Chequer plts. 10 12 6 
—— os. 717 6 
817 6 
Joists ‘ 717 6 
Rounds and squares, 3 in. 
to 54 in. 817 6 
Rounds under 3 in. to fin 
(Untested) ‘ 8 0 0 
and upwards 
Flats, over5in.wideandup 8 7 6 
Flats, 5 in. to 14 in. 717 6 
Rails, heavy 810 0 
Fishplates 1210 0 
oops (Staffs.) 11 0 0 
Black sheets, 24g. . 10 10 0 
Galv.cor.shts. » 24g. 13 7 6to13 15 0 
Galv. fencing - wire 8g. plain 12 0 0 
Billets, soft 6 5 Oteo7 0 0 
Billets hard 710 Ot0o8 2 6 
Sheet bars 6 5 0610 0 
Tin bars 6 5 0610 0 
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PHOSPHOR BRONZE. 


Per Ib. basis. 
Strip ° pia is +“ 1/4 
Sheot to 10 w.g. i oe 1/5 
Wire ‘ es oe ee 1/6} 
Rods ee ea “< ee 1/5 
Tubes ee es ee 1/9 
Castings .. oe oe ee 1/4 


Delivery 3 cwt. free. 

% phos. cop. £40 above B.S. 
15% phos. cop. £50 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingote. 

C. Currrorp & Son, Luwrrep. 


NICKEL SILVER, &c. 


per lb. 
Ingots for raising 10d. to 1/4 
Rolled— 
To 9 in. wide - 1/4 to 1/10 


To 12 in. wide . 1/4} to 1/10} 


To 15 in. wide -- 1/4$ to 1/10} 
To 18 in. wide -- 1/6 tol/ll 
To 21 in. wide - 1/5§ to 1/11} 
To 25 in. wide 1/6 to 2/- 


Ingots for spoons and forks 10d. to 1/63 


Ingots rolled to spoon size 1/1 to 1/94 
Wire round— 
3/0 to 10 G. 1/7} to 2/24 


with extras according to gauge. 


AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 


ps 

Sheets, black, No. 24 
Sheets, galv., No. 24 
Sheets, blue an'’'d, 9 and 10 
Wire nails. . 

Plain wire. P 

Barbed wire, galv. 
Tinplates, 100 lb. box 


— (at ovens). 


Dols. 

No. 2X foundry, Phila. .. 21.76 
No. 2 foundry, Valley 18.00 
No. 2 foundry, Birm. 15.00 
Basic 19.76 
Bessemer . 20.79 
Malleable . 20.01 
Grey forge 19.26 
Ferro-mang. 80% d/d 105.00 
O.-h. rails, h’y at mill 43.00 
Bess billets e- 34.00 
O.-h. billets 34.00 
O.-h. sheet bars . 36.00 
Wire rods 42.00 
Cente. 

Iron bars, Phila. .. 12 
Steel bars “ 96 
Tank plates 95 
Beams, etc. -90 
Skelp, grooved steel - 90 
Skelp, sheared steel -90 
Steel hoo -20 
85 

60 

10 

65 

60 

-30 

35 


Fy co no to bo 69 2O BD to 


Welsh foundry . 25/- to 27/- 
. furnace 21/- to 25/- 
Durham and North. 
» foundry a oe 15/6 
» furnace ° 16/6 
Midlands, foundry _ 
» furnace ee 19/- and up 
TINPLATES. 
f.o.b. Bristol Channel ports. 
LC. Cokes .. 20X14 box 18/3 
- o- 28x20, 36/6 
eo o Be 26/3 
a + Sa. 18/9 
C.W. 20x 14 ,, 16/3 
o — + 2 33/6 
” -- 20x10 ,, 21/3 
- « xe 16/- 
Terneplates.. 28x20 33/6 per 
box basis f.o.b. 
SWEDISH —— IRON & STEEL. 
ig-iron “* 0 Oto £710 0 
- £1710 Oto £18 10 0 
aan and nail- 
rods, rolled, 
basis -- £1515 Ot £1615 0 
Blooms -- £10 0 Oto£l2 0 9 
Keg steel .. £32 0 Oto£33 0 0 
Faggot steel £20 0 Otof% 0 0 
Bars and rods, 
dead soft, steel £10 0 Otofl4 0 0 
All per English ton, f.o.b. Gothenburg. 
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TUBES AND FITTINGS. Electrolytic Copper. Tin (English ingots). Spelter (ordinary). 
Up to and incl. 6 in. 2a 4. -. & Se d 
Tubes. Fittings. May 9 8410 O inc. 10/- May 9 201 15 O ine. 5/- May 9 26 13 9 inc. 1/3 
Gas . 674% 50% a 10 84 10 0 No change vs 10 202 10 0 15/- Fe 10 2616 3 2/6 
Water “e . 633% 45% oo ma 83 15 O dec. 15/- ~» te 200 10 Odec. 40/- 13 26 15 0 dec. 1/3 
Steam .. -- 60 Ky de 40% - 14 84 0 0O ine. 5/- 9” 14 199 15 O ,, 15/- 14 26 15 O No change 
W.I. 10% extra. 15 .. 83 0 Odec. 20/- » we 199 15 O No change a vee 2613 9 dec. 1/3 
DAILY FLUCTUATIONS. . at 
Standard Copper (cash). Standard Tin (cash). Zine Sheets (English). Lead (English). 
Ze « ga ¢@. es & 5 a & 
May 9 -- 7717 6 dec. 2/6 May 9 200 2 6 dec. 5/- May 9 35 0 Oince. 10/- May 9 25 15 0 No change 
‘ 10 7415 O 62/6 aa 10 201 10 O ine. 27/6 ba 10 35 0 O No change 10 2515 0 ,. pam 
13 73 0 ~«0 35/- . a 199 0 Odec. 50/- ne 13 35 0 0 w ss ~~ -_ 25 10 O dec 5/- 
= 14 m3 ¢, 2A » I4 1988 5 0 ,, 15/- oo 35 0 O ,, ‘6 a ss 6 .. mi 
a 15 72 7 6 ine. 10/- ms 15 199 O O ine. 15/- a 15 Ss 68 . . ae 15 25 5 O No change 
Exports of Iron Castings in April and the four months 1929, compared with April and the four months 1928. 
Four Four Four Four 
April, April, months, months, April, April, months, months, 
1928. 1929. 1928. 1929. 1928. 1929. 1928. 1929. 
BuitpERS’ CastTInGcs— Tons. Tons. Tons. Tons. £ £ £ £ 
Stoves, Grates, etc., Cisterns, Baths, etc., and cooking 
and washing boilers— 
To Argentine Republic 111 84 546 687 4,356 2,769 21,426 $2,444 
» British South Africa 260 260 1,308 1,216 9,273 9,333 45,185 42,884 
= a India 124 118 607 623 4,841 5,389 26,730 24,091 
» Australia. . 28 39 241 263 2,362 2,802 16,998 15,515 
» New Zealand 170 68 746 477 8,627 2,782 36,294 36,631 
Other countries. . 732 661 3,074 3,360 32,735 31,508 140,079 150,314 
Total 1,425 1,230 6,522 6,626 62,194 54,583 286,712 301,879 
Pipes AND Firtrnags—Cast— 
To Argentine Republic 875 358 3,066 11,762 9,779 2,982 32,472 113,772 
» British South Africa 151 844 1,431 2,163 3,371 8,258 22,053 28,071 
~ - India .. ai oa wa 923 198 3,714 1,338 13,224 3,582 45,740 21,535 
» Straits Settlements and Malay States 894 1,748 4,767 8,988 9,254 12,352 44,745 64,382 
» Ceylon a ? a ts 211 133 457 364 2,198 1,429 5,603 3,950 
,» Australia. . : 352 619 2,159 2,119 4,301 6,252 24,570 21,447 
,» Other countries. . 4,710 6,353 20,293 19,617 64,367 71,805 277,801 224,595 
Total 8,116 10,253 35,887 46,351 106,494 106,660 452,984 477,752 
HoLLow-waRE— 
Cast, not Enamelled, and Cast, Tinned 424 372 1,582 1,536 15,529 13,872 58,350 55,304 
» Enamelled on 5 68 274 276 5,657 6,619 24,168 24,532 
CasTINGs, in the rough— 
Iron .. 7X... ae 67 159 379 364 3,441 3,756 15,077 13,5 
Steel 62 95 183 | 296 2,796 3,290 | 8,449 13,570 
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SMALL ADVERTISEMENTS. 





SITUATIONS VACANT AND WANTED. 





OUNDRY FOREMAN desires position; ex- 
perienced all branches engineering and job- 
bing work, iron and non-ferrous; knowledge of 
metallurgy and mixing of metals by analysis; 
good organiser; can get maximum production 
and consistent results.—Box 216, Offices of THE 
Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 
WNERGETIC YOUNG SCOTSMAN, thorough 
4 knowledge Light Castings trade, drawing 
office and works experience, 34 years’ repre- 
sentation of a leading Scottish foundry, resident 
London, desires post with first-class English 
foundry; excellent references.—Box 224, Offices 
of Tue Founpry Trape JournaL, 49, Welling- 
ton Street, Strand, London, W.C.2. 


A SALARIED REPRESENTATIVE is re- 
quired for leading firm of foundry supplies 
manufacturers. Applicant must have held lead- 
ing position in large foundry, and possess the 
necessary qualifications of a good salesman. 
Apply, Box 212, Offices of Toe Founpry TRADE 
JournaL, 49, Wellington Street, Strand, Lon- 
don, W.C.2. 





PATENTS AND TRADE MARKS. 





PROTECT YOUR IDEAS.—Free, Advice 
and Handbook on patenting inventions and 
registering trade marks by Registered Agent 
with 43 years’ experience.—Kinc’s PaTENT 
Acrncy, Lrmirep, 1464, Queen Victoria Street, 
E.C.4. 


"PoE Proprietor of British Patents Nos. 
163232 and 167386, both dated July 30, 
1920. and British Patents Nos. 229184 and 
232821, both dated July 14, 1924, relating to 
‘‘ Improvements in Chain Grates,’ ‘* Improve- 
ments in Furnaces,’ ‘‘ Improvements in 
Mechanical Stokers,’’ and ‘‘ Improvements in 
Furnaces ’’ respectively, is desirous of entering 
into arrangements by way of a licence or other- 
wise on reasonable terms for the purpose of 
exploiting the above Patents and ensuring their 
practical working in Great Britain.—All in- 
quiries to be addressed to B. Sincer, Steger 
Building, Chicago, Illinois. 








AUCTIONS. 





MYTHOLMROYD, NEAR HALIFAX. 
In re Rupert H. Picxtes, Liirep, Iron 
Founders, Boiler and Radiator Makers. 

CHARLES WM. LAYCOCK will OFFER 
FOR SALE BY AUCTION, at the EMPRESS 
FOUNDRY,. MYTHOLMROYD, on TUES- 
DAY, MAY 28, 1929, at 10.30 a.m. prompt: 

Lor 1.—The Important and _ Extensive 
WORKS PREMISES, known as the EMPRESS 
FOUNDRY, situate at MYTHOLMROYD, ad- 
joining Burnley Road, within a few minutes of 
the L.M.S. Railway and having an extensive 
frontage to the Rochdale Canal. Modern Stone- 
built Foundry, 464 ft. long x 57 ft. wide inside 
measurement, with Power-House, Latrines, 
Store Rooms, etc.; Stone-built Engineer's 
Workshop measuring 80 ft. x 39 ft.; Handsome 
Stone-built Suite of Offices; Extensive Yard 
and Vacant Land containing 5,750 sq. yds. or 
thereabouts. 

Lot 1 is Leasehold for the residue of terms 
of 999 years and 995 years. 

Lor 2.—The Substantially Stone-built 
MECHANIC’S SHOP adjoining Lot 1, 65 ft. 
x 34 ft. inside measurement, used as Radiator 
Works, containing 495 sq. yds. or thereabouts. 

Lot 2 is Leasehold for 999 years. 

Lor 3.—The Valuable PLOT OF FREEHOLD 
BUILDING LAND in West End Terrace, 
Mytholmroyd, containing 1,600 sq. yds. or 
thereabouts, forming site of new building, 
170 ft. x 60 ft. Lots 1, 2 and 3 will first 
be offered together as a whole. Printed par- 
ticulars may be obtained from the AUCTIONEER, 
11, George Street, Halifax (where plans may be 
inspected); Messrs. Surcrrrre & Rauopes, 
Chartered Accountants, Fountain Chambers, 
Halifax; or from the undersigned, at whose 
offices the Special Conditions of Sale may be 
inspected three days prior to Sale. 

Freperick WALKER & Son, Solicitors, 
2, Harrison Road, Halifax. 





AUCTIONS—Continued. 


MACHINERY—C ontinued. 





MYTHOLMROYD, NEAR HALIFAX. 


In re Rupert H. Pickxres, Liwirep, Empress 
Foundry, Ironfounders, Boiler and Radiator 
Makers. 

CHARLES WM. LAYCOCK, instructed by 
Horace Rhodes, Esq., Chartered Accountant, 
Receiver for the Debenture Holders, will SELL 
BY AUCTION on the above PREMISES, on 
TUESDAY and WEDNESDAY, MAY 28 
and 29, 1929:— 

THE MODERN FOUNDRY AND _ ENGI- 

NEERING FIXED AND LOOSE PLANT AND 

MACHINERY, RADIATOR AND BOILER 

PATTERNS AND PARTS, AND ENTIRE 

CONTENTS OF WORKS. 

Nearly new 45-h.p. Campbell Cold-starting 
Heavy Oil Enyine; B.W. D.C. Generator, 
36 kw., 475 volts; 12 Electric D.C. Motors; 
4 Electric Overhead Travelling Cranes, 3 to 
74 tons, 27-ft. to 56-ft. span; 7- and 5-ton 
Cupolas with 2 K.B. Electric Fans; 2 Inger- 
soll Rand Air Compressors, Class E.R.1; 7 
Pneumatic Jolt Machines, from 3-in. to 20-in. 
cylinders, 3-cwt. to 7-ton capacity; 15 Pneu- 
matic and Radiator Moulding Machines; Sand- 
Mixing Machine; 3 Rattle Boxes; Grinding 
Machines; Electric Sand-Riddling Machine; 
Pig-iron Breaker; Geared Crane Ladles; Rotary 
Core-making Machine, 25 in. dia.; 8 Jib 
Cranes; the Vaughan Overhead Runway Sys- 
tem; Vaughan Runway Carriages; Chain 
Blocks; Railway Trucks; Bogeys; Girders; 4 
Radiator and Boiler Testing Machines; about 
150 Tons Moulding-Boxes; 100 Tons Tested 
Radiator and Boiler Section Castings for Pre- 
mier Radiators and Paragon Boilers; about 50 
Tons Radiator Section Core Boxes; Jigs and 
Wood Patterns for Paragon Boiler P1 to P4. 
THE ENGINEER’S AND BOILER-FITTING 

AND ASSEMBLING PLANT, comprising: 

Three Automatic Boring, Facing and Tapping 
Machines for Radiators; 3 Self-Acting Hori- 
zontal Planing Machines, 3 ft. 6 in. x 16 in., 
7 ft. x 2 ft., and 11 ft. x 3 ft. 6 in.; two 
3-ft. and 6-ft. Radial Arm Drilling Machines; 
two 8}-in. Centre High-Speed S.A. S8.S. Lathes 
on 8-ft. and 7-ft. Beds; 8-in. Screwing 
Machine; 12-in. Sensitive Drill; 36-in. Guillo- 
tine; Wet Tool Grinder; Radiator Assembling 
Machine; 20-ton Weighbridge by Ashworth, 
Son & Company, Limited; extensive Ironwork 
weighing approximately 92 tons for Erection 
Shop, 170 ft. x 60 ft.; Motor Vehicles; Stores 
and Office Furniture; 2 Dey Time-Recorders. 

Sale at 10.30 a.m. each day. 

On View from WEDNESDAY, MAY 22, 
when Catalogues, with Particulars of Plant, 
Land and Buildings, may be obtained from the 
AUCTIONEER, 11, George Street, Halifax. Tel. 
4487. 





PROPERTY. 





30 *: SHEERLEGS, complete with electric 
. 3-ton double-geared Winch, for breaking 
up heavy castings; equal to new. Cost £350; 
offered at £50.—A. Hammonp, 14, Australia 
Road, Slough. 





UNGER 8-in. x 32-in. Universal Grinding 
Machine, with internal attachment. 

CENTAUR Vertical Keyseating Machine. 
113-in. stroke. 

REINECKER Automatic Spur Gear Cutting 
Machine, max. dia. gear 35} in. 

LANDIS 12-in. x 42-in. Plain Grinding 
Machine. 

STONE BREAKERS, 10-in. x 6-in. to 30-in. 
x 18-in. sizes, by Hadfields, Goodwin, Barsby, 
Marsdens, Thomas & Foster, etc. 


5-ton **GRAFTON ” LOCO. STEAM 
CRANE, having 25-ft. jib; all motions; 80 lbs. 
w.p. 


Six LANCASHIRE BOILERS, each 
30 ft. 0 in. x 8 ft. 0 in., re-insure at 200 Ibs. 
pressure, complete with steam and furnace fit- 
tings as they worked. 

SEVERAL HUNDREDS OF TANKS, rect- 
angular and circular, 10 galls. capacity up- 
wards. 

(ASK FOR ‘“ ALBION ” MACHINERY 

CATALOGUE.) 


THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 





MISCELLANEOUS. 








11 ACRES WORKS SITE. 
SHEFFIELD. 
145,000 Sq. Ft. of SHOPPING, 


Compact and Convenient. 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 


WELL-BUILT & COMMODIOUS OFFICES 

Will Sell whole or in lots to suit customers or 
Let on favourable terms. Unique opportunity 
for Manufacturers. 


Apply— 
THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


A TRAFFORD PARK BARGAIN.—Modern 
Foundry with own railway sidings, ex- 
cellent warehouse, packing room and fine 
offices, centrally heated, for SALE. Premises 
are all one storey and easily adaptable for 
other trades. Cost £20,000 in 1921. For a 
quick sale, owners will take £2,000, including 
two 4-ft. modern cupolas and Keith-Blackman 
motor and fan.—F. 8. Arey, Enrwisttze & 
Company, 10, Norfolk Street, Manchester. 








MACHINERY. 





AND MIXERS.—New and second-hand. 

Ask us to quote—W. Breatey & Com- 
PANY, LimiTeD, Prospect Works, Hawksley 
Avenue, Sheffield. 





GANISTER, best quality, for cupolas, also 
for Steel Works.—Astsury Siica Cum- 
pany, ‘‘ The Brooms,”’ Park Lane, Congleton. 


BBASSFOUNDRY RESIDUES. — Ashes, 

Skimmings, Grindings, Dust, bought for 
best prices; collected by lorry radius 30 miles 
London, or ex rail beyond.—Communications, 
Kinerx, 199-201, Warwick Road, London, W.14. 
*Phone : Western 0273. 


STOP! LOOK! LISTEN ! 


FOUNDRY OWNERS. 
WRITE, WIRE, TELEPHONE, CALL 


FoR our 4th Edition Handbook for Foundry- 

men—The Success of 1929. Foundry 
Managers, Foremen, Superintendents, Produc- 
tion Managers, Core-makers, Metallurgists, 
Chemists, Engineers, Iron and Steel Workers, 
Patternmakers, Melters, Cupola Attendants, 
Furnace Managers (all classes of Steel-Making), 
— in possession of this Handbeok (ne 
charge). 

WRITE, WIRE, TELEPHONE, CALL. 
Head Office and Works, 
BEECROFT & PARTNERS, LIMITED, 
Foundry Chemists, 

Core Compounds, Plumbagoes, Foundry Fluxes, 
Parting Powders, etc., etc. 

Retort Works, MAPPIN SrREET, SHEFFIELD. 
Laboratories, including Analytical, Physical 
Testing and Microscopical, St. Peter’s Close, 

Sheffield. 














"Phone: 287 SLOUGH 


CRANE LADLES 





15 Ton STEVENSON (as New) ..- $65 
10 Ton EVANS (as New) .... FAB 
8 Ton EVANS (as New) -... $A2 
5 Ton EVANS (as New) .... £35 
4 Ton EVANS (as New) .... $38 
2 Ton JACKMAN (as New).. .... £24 
1 Ton New (enclosed gear) .... .. £19 


ANY LADLE SENT ON APPROVAL 


LARGEST STOCK OF FOUNDRY PLANT IN 
ENGLAND. PLEASE SEND FOR LISTS 





BUY FROM ME AND SAVE MONEY 


Avex. HAMMOND, *°"Ne-chanee”*”” 








14, AUSTRALIA ROAD, SLOUGH 








| 
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